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Appendix B shall be collected for disposal by the contractor. All such
Reference Drawings and Data oil shall be drained from the low points in the lines.

b. Cleaning oil system.Special care shall be taken
to ensure that materials used in the oil system are clean
B-1. General and that shavings, solder, or other foreign materials do not
. ) .. enter the system. The contractor shall obtain approval
System drawings (Figures B-1 through B-22) and specifi- o hig cleaning and flushing procedures by the Contract-
cation excerpts presented next in paragraphs B-2, B-3, anth Officer prior to starting cleaning operations. An
B-4 are essentially systems and equipment used in varioug,anjc solvent which will remove the flux residue and
existing powerhouses, but both have been modified ing 4 will be soluble in the subsequent hot oil flush shall
certain respe(;ts to make them more generally app'llcablebe passed through the piping until the flux residue is
However, their use for new powerhouse design will sel- \orqyed.  Prior to this solvent cleaning operation, the
dom be practical due to the differing requirements charac-cqnractor shall demonstrate by the use of test sections of
teristic of each new project. ~They are included 10 g4 4ered copper tubing and fittings that the solvent clean-
acquaint the designer with satisfactory designs typical ofjng gneration will effectively clean out the flux residue

one or two sizes and types of powerhouse. Certain lin€e; iy the soldering process. Lines shall be drained of
sizes and elevations have been retained on the drawingsqent and shall be blown out prior to being pressure

as an aid in visualizing the particular system layout but ;,onq

should be regarded as relative only. Where a figure

includes two, three, or more separate drawings, apprecia- c. Flushing oil system. After the piping has been
ble differences in powerhouse requirements and systemy,\ent cleaned and pressure tested, but before the oil
provisions will be noted. These figures and speciﬁcations"neS are connected to the generators, turbines, governor
are referenced in the manual write-ups and as OtherWiseequipment, and oil storage tanks and pumps, oil shall be

needed during design. circulated through the supply and return lines at a mini-
o _ _ mum velocity of 4.6 m/s (15 f/s) for 8 hr or until they are
B-2. Piping-Cleaning and Flushing clean. An 80- by 80-mesh screen or comparable filter

. . . . " shall be installed at the end of the return oil line. Clean

a. General Prior to installation, piping, fittings, and  \yarmeq oil shall be circulated through all circuits of the
valves shall be cleaned as required to remove all foreignyining until the screen remains clean. The oil temperature
matter. During installation, openings in the_ piping shall gpoi"be between 60-66°C (140-150°F). The oil used for
be covered to prevent entry of foreign material. Concrete,ye pressure testing shall be used for flushing. The oil
curing water, or construction debris shall not be washedgnyi pe recirculated so that the quantity required will not
into drains. Piping shall be kept clean, and _the contractor,, excessive. The contractor may use the oil purifier to
shall demonstrate that the pipes and draln_s are l_mObheat the oil. The purifiers and government-furnished oils
structed when so directed by the Contracting Officer. iy pe made available to the contractor at the locations
Any stoppage or other damage to materials, equipment, Ofeeded. Oil circulating pumps used in conjunction with
parts of the building due to the contractor's failure 10 o i purifier shall be matched to the volume flow rate
properly clean the piping systems shall be repaired by they o purifier and shall be equipped with a bypass. A
contractor without cost to the government. The contractor yatailed drawing of the proposed circulating pumps-oil
shall provide all materials and equipment required 10 , ifier joint operation shall be submitted for approval. If
clean and flush the piping systems including temporary o extension power cord for the oil purifier is needed, it

piping, solvent, and circulating pump except as otherwisegna|| e provided by the contractor. The purifier shall be
noted. After installation and prior to connection to equip- cleaned and serviced after use.

ment, each system shall be thoroughly flushed until clean.

Unless otherwise noted, thg flushing_and cleaning fluid g 5 powerhouse Piping

shall be the same as medium specified for the pressure

test. Temporary cross connections shall be installed a. Pressure tests.

between supply and return lines at each branch extremity,

and each branch shall be cleaned and flushed in a separate (1) General. The contractor shall furnish all equip-
operation. The supply and retumn lines in the oil ro0om \ont ang materials required to make complete tests,

shall be isolated from the tanks and pumps until testing except as otherwise specified. The tests shall be made

and flushing operations have been completed. Oil usedyiy piank flanges or with suitable caps on ends of the
for flushing shall not be drained to the dirty oil tank but

B-1



EM 1110-2-4205
30 Jun 95

pipe sections to be tested. The pipings tests shall be con-  (2) Test pressure and mediums. The test pressures
ducted before the equipment has been connected to thand mediums are shown in Table B-1 for the following
piping. All sections of the piping specified herein shall categories of piping:

be tested by the contractor and approved by the Contract-

ing Officer before acceptance. Any defects or leaks dis- b. Carbon dioxide piping.The carbon dioxide pip-
closed by tests shall be satisfactorily repaired and retestedng, including that portion in the generator housing, shall
by the contractor at no additional cost to the Government.be pressure tested as follows. All piping including the
The contractor shall notify the Contracting Officer in flexible tubing shall be subjected to a gas pressure test of
sufficient time before starting any test to permit a repre- 6,894 kPa (1,000 psi). Only nontoxic and nonflammable
sentative of the Contracting Officer to witness the test. gases shall be used to test. The gas pressure shall not fall
Each welded joint shall be hammered while under testbelow 6,205 kPa (900 psi) at the end of a test period of
pressure. All piping shall be tested at the pressure showrb min. All personnel shall be removed to positions of
in Table B-1 for a length of time sufficient in the opinion safety while the systems are under test pressures, with the
of the Contracting Officer to determine tightness but in no pressure gauge used for testing being the only pressurized
case less than one hour except as noted. Air lines testedomponent directly exposed to personnel. Examinations
with water shall be thoroughly dried after testing and for leaks shall be conducted only after the maximum pres-

before connecting to equipment. sure test pressures have been reduced below 2,068 kPa
Table B-1
Test Pressures and Mediums
Test Pressure Test
kPag (psig) Medium
Unwatering and Filling Piping 689 (100) Water
Service Air Piping 1,724 (250) Water
Governor and Lubricating Oil
Piping (distribution) 1,551 (225) Lubricating Oil
at 100°F
Generator Cooling Water Piping 689 (100) Water
Piezometer Piping 1,034 (150) Water
Low Pressure and Brake Air Piping 1,379 (200) Air
Governor Air Piping 1 1/2 times Water
Max. Governor
Operating
Pressure
Potable and Raw Water Piping 1,034 (150) Water
Gland Water Piping 1,034 (150) Water
Carbon Dioxide Piping See above (para B-3b)
Roof Drainage Piping 1.5m (5 ft) Water
Head at Roof
Surface
Drain, Waste, and Vent Piping 3.0 m (10 ft) Water
Head at Floor
Surface
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(300 psi). Before making the specified pressure test, theparallel, the designations shall be applied in the same
contractor shall submit for approval a description of the relative location so as to be in either vertical or horizontal
method to be followed and the type of gas to be used tolinearity, whichever the case may be. The markings shall

produce the required pressure for the leakage test. be located so as to be readily conspicuous at all times
from any reasonable point of vantage but in no case at
B-4. Piping System Identification intervals greater than 14 m (45 ft).
a. General. All exposed piping and valves including c. Pipe marking schedule. The following marker

those furnished by the government and by the contractorlegends are typical:
as specified in other sections shall be identified as herein
specified. Identification includes the following: RAW WATER-DECK WASHING

(1) Piping system designations and flow direction RAW WATER-GEN COOLING
arrows on the piping.
RAW WATER-THRUST BEARING
(2) Gauge nameplates.
RAW WATER-TURBINE BEARING
(3) Painting valve control handles to indicated normal
valve position. RAW WATER-GEN GUIDE BEARING

b. Piping system designatiorRipes and tubing hav- RAW WATER-TURBINE PKG GLND
ing an outside diameter including pipe covering of 20 mm
(3/4 in.) or larger shall be identified, and the direction of RAW WATER-AIR COMPR
flow indicated on the piping by means of colored prefab-
ricated labels on pressure sensitive self-adhesive clothCO,
tapes. The labels shall have black lettering and flow
arrows on a yellow background. The labels shall adhereCO,-GEN NO. 1
tightly and neatly on the pipe. Any labels that do not
adhere completely shall be removed and reapplied. LetterAIR 2590 KPA (375 PSI) GOV
and arrow size shall comply with the schedule below:

AIR 830 KPA (120 PSI)

Outside Diameter of Pipe  Minimum Size Minimum Length
or COVering of Letter of Arrow Marker AIR 690 KPA (100 PSI) GEN BRAKES
mm (in.) mm  (in.) mm (in.)
20-32 0.75-1.25) 13  (0.5) 102 (4 ROOF DRAIN
38-51 1.5-2.0 19 0.75 102 4
( ) (©.75) ) SPIRAL CASE DRAIN
64-152 (2.5-6.0) 32 (1.25) 178 @
203-254  (8.0-10.0) 64 (2.5 178 ) SPIRAL CASE FILL
Over 254 (10.0) 89 (3.5) 178 %)

TURBINE PIT LINER DRAIN
Piping and tubing less than 20-mm (3/4-in.) outside-diam-
eter shall be identified with engraved laminated sheetTURBINE VACUUM BREAKER VENT
plastic or anodized aluminum flow arrows and nameplates
with standard Gothic lettering not less than 6 mm (1/4 in.) LUBE OIL-DRAIN
in height similar to the nameplates used on control cen-
ters. Nameplates shall be firmly attached to the piping. LUBE OIL-SUPPLY
The markings shall be applied after cleaning, painting,
and insulation of the piping is completed. Identification LUBE OIL-RETURN
and direction of flow arrows shall be provided on each
side of walls, partitions, floors, or similar barrier which LUBE OIL-BYPASS
interferes with tracing a line, at all valve locations and
near branch lines. Wherever two or more pipes runLUBE OIL-THRUST BEARING
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LUBE OIL-TURBINE BEARING
LUBE OIL-GEN GUIDE BRG
LUBE OIL-GEN JACK SUPPLY
LUBE OIL-GEN JACK RETURN
GOV OIL
GOV OIL-RETURN
GOV OIL-SUMP UNIT NO. 1
GOV OIL-SERVO OPEN
GOV OIL-SERVO CLOSE
GOV OIL-TURB BLADES RAISE
GOV OIL-TURB BLADES LOWER

d. Valve tagging. The contractor shall provide
approved identifying tags complete with engraved plastic,
aluminum, or brass plates with attaching chain for valves
in the powerhouse. The government will prepare and
furnish to the contractor a list showing the required num-
bers, letters, and descriptive information to be used for
each valve and will mark the piping diagrams indicating
their location. The list and marked diagrams will be fur-
nished to the contractor not later than six months prior to

the scheduled completion of all work under this contract.
The valve list will include all operating and isolating

valves installed under this contract and those which arerquntain, wash 1.4m (54 in.)

furnished with the government-and contractor-furnished
equipment but will exclude check valves, relief valves,

gauge cocks, receiver drain valves, valves mounted ononk: Battery Room

control panels, and air and water service connection
valves. For estimating purposes, the following may be
considered a typical example of the valve designations:

1 - CW - 1, #1 Generator thrust bearing cooling water
supply.

Valve tags shall be securely fastened to handwheel-

operated valves with approved brass-jointed ball chain
approximately 200 mm (8 in.) long, size No. 6, 8 or 10.

The chain shall be passed through grommets in the enve- : ] _
Jate is unlikely to be a factor in powerhouses where

lope, around the valve stem, and the ends shall be joine
together with a reusable coupling.
valve handwheel is below the valve, the chain shall be
passed through the handwheel rather than around th

B-4

stem. On other than handwheel-operated valves the tags
shall be attached by securing the brass ball chain around
the valve body with a figure-8 wrap or around a suitable
part of the valve.

e. Painting valve handwheelsvalve handwheels or
operating levers shall be painted in accordance with the
following listed colors to indicate the normal position of
the valve:

Color of Handwheel
of Operating Lever

Normal Operating
Position of Valve

In cases where the

Closed Red
Open Green
Either Open or Closed

or Throttling Yellow

B-5. Powerhouse Electric Water Heaters
The method of water heater selection is as follows:
a. Obtaining volume flow rate sumkrom Table B-2

below obtain the sum of the volume flow rate served by
the heater.

Table B-2
Hot Water Demand

Demand

Fixture L/s (gph)
0.105 (100)
Lavatory 0.008 (8)
Shower 0.105 (100)
0.021 (20)
Sink, First Aid 0.008 38)
Sink, Kitchen 0.010 (20)
Sink, Service 0.021 (20)
Conversion Factor:
Storage 0.30
Recovery Rate 0.20

b. Obtaining tank size. Multiply this sum by the
storage factor to obtain tank size.

c. Standardized heating elementsSince recovery

demand briefly occurs at lunch time and at end-of-shift,
heating elements should be standardized as indicated

(j_;)elow.
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d. Check recovery rate In the case of public lava- 2,500-W element - 0.6 L/s (10.2 gpm)
tories where visitor use may be heavy at times, the recov-4,500-W element - 1.2 L/s (18.4 gpm)
ery rate should be checked. Multiply the sum of the
volume flow rate (step 1) by the recovery rate demand B-6. Capacity of Cast Iron Drain Lines (Water)
factor. If this valve exceeds the capacity of standard
heaters, then select other heaters or call for simultaneoughe following data are provided to estimate the capacity
operation of standard dual elements. The heating capabilof gravity drain pipes:
ity of standard heaters for a 38°C (100°F) rise are:

Slope 1% Slope 2%
Pipe Inner
Diameter Velocity Flow Velocity Flow
mm (in.) m/s (fps) L/s (gpm) m/s (fps) L/s (gpm)
102 (4) 0.6 (1.8) 45 (72) 0.8 (2.6) 6 (100)
152 (6) 0.8 (2.5) 14.2 (225) 1.1 (3.6) 20 (315)
203 (8) 1.0 (3.2) 315 (500) 1.4 (4.5) 45 (710)
254 (10) 1.2 (3.9) 60.9 (965) 1.7 (5.4) 83 (1310)
305 (12) 1.3 (4.4) 97.2 (1540) 1.9 (6.2) 138 (2190)
381 (15) 1.6 (5.2) 181.7 (2880) 2.3 (7.4) 255 (4050)
457 (18) 1.8 (6.0) 299.7 (4750) 2.6 (8.4) 416 (6600)
533 (21) 2.0 (6.7) 454.2 (7200) 2.9 (9.4) 637 (10100)
610 (24) 2.3 (7.4) 662.4(10500) 3.2(10.4) 927 (14700)
686 (27) 2.5 (8.1) 908.5(14400) 3.4(11.1) 1274 (20200)
762 (30) 2.7 (8.7) 1205.0(19100) 3.7(12.2) 1697 (26900)
914 (36) 3.0 (9.8) 1955.8(31000) 4.2(13.9) 2776 (44000)

Assumed Conditions:

1. Water level a top of pipe at inlet.
2. Free discharge at outlet.

3. Cast iron pipe--coated--good to fair condition. (Also, visitor load applies to concrete or vitrified clay pipe in average condition.)

B-5
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SCALE: NONE

PARTS LIST

TEM | ary,

NO. DESCRIPTION

1 1 BEAM

LATCH PIN

LATCH LOCK

MALE CLEVIS

JAM NUT, 3/4 16-UNF-2B, (MATERIAL ---)

JAM NUT, 1- 12-UNF-28, (MATERIAL ---}

LATCH LOCK CLEVIS

LATCH LOCK CLEVIS PIN

RETAINING RING, THRUARC *4100-75-H OR EQUAL

LATCH ARM

n 1 BELL CRANK

12 1 LATCH ARM

13 1 KEEPER

“ 2 LATCH ARM CLEVIS PIN

CLEVIS PN

BELL CRANK BUSHING

BELL CRANK SHAFT

BELL CRANK SPACER

BELL CRANK SPACER

HEX. HD. CAP SCREW, 10-16 UNC-2A X 25,(MAT'L,---}

WITH LOCKWASHER

NOTES:

1

2.

“w

LIFTING BEAM SHOWN IS USED WITH INTAKE GANTRY CRANE
TO LIFT INTAKE GATES AND BULKHEADS.

LIFTING BEAM DRAWINGS SHOULD CONSIST OF AN ASSEMBLY
DWG., FRAME DETAIL DWG. AND PARTS DETAL DWG.

. MATERIAL IS SHOWN ON DETALL OR PARTS LIST.

LINE BORING TO BE DONE AFTER FABRICATION OF FRAME
WELDMENT.

THE LATCH MECHANISM CONSISTS OF A COUNTERWEIGHT, A
BELLCRANK, LATCH ARMS, LATCH PINS, AND LATCH LOCKS. THE
LATCH LOCKS CAN LOCK THE MECHANISM IN EITHER THE
LATCHFD OR UNLATCHED POSITION. BOTH GATE LIFTING EARS
MUST BE PROPERLY ENGAGED IN THE LIFTING BEAM TO RELEASE
BOTH LOCKS BEFORE THE MECHANISM CAN BE MOVED. WHEN
BOTH LOCKS ARE RELEASED, THE LATCH MECHANISM CAN BE
ENGAGED BY MOTION QOF THE COUNTERWEIGHT, OR

DISENGAGED BY THE LATCH MECHANISM.

THE LATCH RELEASE MECHANISM CONSISTS OF A DUAL-TORQUE
(OR TWO SINGLE-TORQUE) TORQUE MOTORI(S) CONNECTED TO
A SMALL HOIST DRUM WITH CABLE TO OPERATE THE LATCH
MECHANISM BY RASING THE COUNTERWEIGHT, WHEN POWER
IS OFF, A SPRING-SET, MAGNET RELEASED BRAKE PREVENTS
DRUM ROTATION. WHEN POWER IS ON, THE BRAKE IS
RELEASED AND THE TORQUE MOTOR IS ENERGIZED AT LOW
TORQUE TO KEEP THE HOIST CABLE TAUGHT DURING BOTH
RAISING AND LOWERING OF THE LIFTING BEAM. TO UNLATCH,
OR TO HOLD THE MECHANISM UNLATCHED, THE TORQUE
MOTOR IS SWITCHED TO HIGH TORQUE WHICH LIFTS THE
COUNTERWEIGHY AND RETRACTS THE LATCH. THE LIFTING
BEAM MAY BE MOVED EITRER UP OR DOWN WIiTH THE TORQUE
MOTOR(S) AT EITHER HIGH OR LOW SETTING. WHEN THE
TORQUE MOTOR IS SWITCHED FROM HIGH TO LOW TORQUE,
COUNTERWEIGHT LOWERS AND THE LATCH ENGAGES.

DEmCRgTTE APICVED

HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC Div., PORTLAND, OR

Figure B-2. Intake gate and
bulkhead lifting beam

SUBMITTED:

SCALE AS BHOWN ]-muo.

GLENN R. MELOY,P. E.
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PARTS LIST
e | erv. DESCRIPTION
1 -] ROLLER
2 24 SILFEVE BEARNG
3 24 | PLAN WASHER, 28 D x 38 OD x 4.8 (MATL--)
4 [ SPACER, 23 ST0. PPE x 19.8 LONG
s 12 KEEPER
s 24 HYY LOCK WASHER, 10. (MAT'L --}
7 24 | CAP SCREW, 10 - %6 UNC-2A x 20, (MATL ---)
[ 4 ROLLER SHAFT
q
I
el 9 [ ROLLER SHAFT
5820 OUT TO OUT ROLLERS (REF) r 0 [ SPACER, 25 STD PPE x 15.1LONG
2810 (REF.) '] n 3 SPACER, 25 STD PPE X 58.4 LONG
A \
" 1 TWO LEG BRIDLE SLING - WICKWIRE
(CF & D) ASSEMBLY “A" WITH STYLE TOS
LEGS, 2440 LONG x 25 VERY IMPROVED PLOW
= e STEEL WiTH INRC WIRE ROPE OR EQUAL
HZ gx  — 13 2 HOOK
H “* 2 HOOK SHAFT
L _} 15 4 HOOK BUSHING
A A . 1 BELL CRANK SHAFT
PARTIAL PLAN VIEW 7 8 RETAINING RING TRUARC *5100-75-H OR EQ.
SCALE: NONE
1 2 LATCH ARM
) 3 KEEPER
T\
Eb 20 1 ROPE POLYPROPYLENE 15 DIA x 23000
ML-R-24849A
—
® N\ I 21 1 BEAM
, 22 1 BELL CRANK & COUNTERWEIGHT
OO ' 23 | 2 | LATCH ARM CLEVIS PN
1490 tREF) GEGEE 24 2 BELL CRANK BUSHING
1575 (REF) 25 2 CLEVIS PN
TORAG SPLICE TO EYE OF
RoOPE & € } COUNTERWEIGHT 28 L] CAP SCREW, 10 X 25, (MAT'L---)
WITH LOCKWASHER GALV.
000 /@
3 > pam— NOTES:

T

1. LFTING BEAM IS TYPICAL FOR LFTING TRASH RACKS.
BULKMEADS, GATES AND STOPLOGS. WEIGHT OPERH:LE.D_E

.
i ( 2 WO EROVDES. TORGUE COR LA CHNG. TAG LINE
= \.@ 2. -%ﬁn%sng&mg’:f TO BULKHEAD SKIN
PLATE FOR PROPER ORENTATION OF BEAM.
I—— 488 —i 3. UFTING BEAM DRAWINGS SHALL CONSIST OF AN ASSEMBLY
REF DWG, BEAM DETAL DWG, AND PARTS DETAL DWG.
4. MATERIAL IS SHOWN ON DETAIL OR PARTS LIST.
END VIEW o 5. LNE BORNG TO BE DONE AFTER FABRICATION OF FRAME
SCALE? NONE ; 1524 ’
ALL DIMENSIONS ARE IN
261 MILLIMETERS UNLESS NOTED
ELEVATION SECTION A-A OTHERWISE
SCALE:s NONE
SECTION B-B - —
SCALE: NONE = =
HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR
il Figure B-3. Lifting beam
R manual hook release type
SUBMITTED: SCALE AR BHOWN i-crv o
| CLENN R. MELOY, P. E.
BTN S W N _1
- 3 1 2

1




CORPS OF ENGINEERS 4 | VALUE ENGINEERING WILL INCREASE YOUR PROFITS | 1 U. S. ARMY

[ R I OlL STORAGE TANK
¥ § LP HEADER {52} | UANMUAL SHUT-OFF VALVE - NORMALLY OPEN
LP * E@ 5 | MANUAL SHUT-OFF VALVE - NORMALLY CLOSED
-~ O LP EXPANSION JONT
Q HP EXPANSION JOINT
135 85 -—
T LINES THRU HEADWALL
== PhRreR LP HEADER J N had
I 15 TO DRAN
NTAKE DECK 85 NOTES:
! 1. SYSTEM SHOWN IS TYPICAL OF A 6-UNIT KAPLAN PLANT
[ ] | L] < | ] WITH 3-GATES PER UNT,3 UNITS IN INITIAL INSTALLATION
— — W T~ 1 AND 3 FUTURE UNITS.
T [T |
L 2. GATES ARE NORMALLY SUPPORTED N OPEN POSITION BY OR
N CYLINDER WITH SYSTEM PRESSURE MAINTAINED ABGVE
_E_@ w MNMUM NO-DRFT PRESSURE BY PRESSURIZING UNIT.

3. 2 LOWERING VALVES CONNECTED IN PARALLF1L LOWER ALL
3 GATES WITH AUTOMATIC BACK UP FOR INOPERATIVE VALVE.

‘ VALVES SHOWN ARE 4-WAY VALVES CONMECTED AS 2-WAY
FOR HIGHER FLOW CAPABLITY.
puwp (PF TO FUTURE UNIT!
4. MANUAL RASING VALVE IS NORMALLY OPEN BUT IS CLOSED
PRECEDING NORMAL GATE CLOSURES AND FOLLOWING

o % EMERGENCY CLOSURES.
5. FOR CYLINDER DETAL SEE PAGE A-23.
$ w'—_&@" 1 Lr——] gz LI—J ga 5. GRAPHIC SYMBOLS SHOULD CONFORM TO ANS| STADARDS.
N = ' \\ =2 - < -
= } / ALL DIMENSIONS ARE IN
" HeAosR POWER LN iR oy MILLIMETERS UNLESS NOTED
O creex vave OTHERWISE
BAY 3 BAY 2 BAY 1
? e vave SYSTEM DIAGRAM PRESSURIZING UNIT

$ / DRNNE%R PRESSURE COMPENSATED FLOW CONTROL VALVE (TYP)
- SOLENOID DPERATED PLOT VALVE (TYP)
DRAIN an\ [_

PLOT OPERATED 2-WAY LOWERING VALVE (TYP) SEE NOTE 3 /—CONTROL PANEL
b \ [
S

POWER UNIT DIAGRAM

—~—= B0 LP, HEADER

|| = -1/ -
[ ]

£

[
<
P

5

-t
v
PC

o
ol
2
.
.
.
3
3
o
1]
.
»
-
.
.
o
3
.
‘n
o
-
o
.
.
.
-
P
.
.
.
[y
L
.

L A4

| sooe ' /

<> CHECK VALVE r— -

-— - P ——.
GATE GATE GATE wew
NO.3

NO.2 NO.A s vmment oaTE s, sv—cr

-GATE MANUAL RAISING

} VALVE SEE NOTE 4 HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR

PRESSURE SWITCH DERIONED:
— Figure B-4. Intake gate hoist
GATE CONTROL DIAGRAM e hydraulic system
*l
R, THES. CRAMNG, WAY. TAVE BTN REDULED.
PRESSURIZING UNIT DIAGRAM DETTRE SCALE BY USWG CRABHE SCALE AR SUBMITTED: A a8 mown [T v
MICROSTATION VER 4.0 GLENN R. MFLOY, P.E. _—

-
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CORPS OF ENGINEERS 4 | VALUE ENGINEERING WILL INCREASE YOUR PROFITS | 1 U. S. ARMY

PARTS LIST
ITEM
NO. ary. DESCRIPTION
18120 (PISTON LATCH ENGAGED WITH PISTOMN) :
3 PPER CYLINGER HEAD
r LOWER_EYUINDER HEAD
UFPER HEAD CLAND
T [OWER HEAD GLARD
@\%ﬂﬁ LATCH
] —w—“—g’mrm% -----
3 T % | 35IDIA STUO BOLT _(NATL. ————
_ Are _ _ =HA |38 38.DA STUD BOLT TMATL, ===
- B 1-BR- (AT, —---- )]
= — R e L —
= BWER CLAND STUD —— TMATL. —=-—-
SeE NOTE 3N = l — I —4 1 I L ] ~_C l 15— 41— T0T PEX, SEM= PR, 12 7-SONCZ8 AT ==
% = % T % == %‘———— (2018 TIRCA BB~ o TMATL. === y
L N -] 2 TSET ] D 8Y0.D.
A L ‘l 8 ANODES ON OPPOSITE SIDE OF A & ADAPTERS GARLOCK NO. 431 OR EQUAL
as7 CYLINDER SYM. W/ THOSE SHOWN ON 77 |2 ; -HYD. . CD.
125 NEAR SIDE. SEF SECTION A-A “SEAL GUARD™ NO, 3438 DR EQUAL
| 870 I3 T3 104.87 ROD DIA. WIPER - HYD. ACCESS. T3,
'SEAL _GUARD"™ NO. 3437 OR EQUAL
2 5 - 3BT LD, X 8.4 DIA "0" RING-"NA
@97! - 88 = 1800 ' 010 8 SPACES @ 1833 ; - & S T S Fa L AL N
T 648 1.5, X _4.78_DIA 5" AING-"NATIONAL" NO_522745 OR EG. ]
“TRUARC*" NO. N5000-825 OR EQUAL
CYLINDER & SUPPORT BEAM ASSEMBLY Wy ; ;
SCALE: %20 KOPPERS CO. INC. "SPECIAL STEP SEAL"
PART NO. 37968 OR EQUAL
) (8 3 2 s @) @ M ANGOE - CLAE
3 BOLY, BEX_HD. 12,7 =13 URC 2R X TV TWATC ===
> A 'NE - w szclmn
3 TNE = CERTER SECTION
10) (1 22) (20X 8) (13115 4, 4 7)8 J7 35 4 INE BOTTOM SECTION
X7 E %
SEREW, SELF_TAPPING RO W0 X TW7 TOOTH TOCK WASH.
38 YO0, 15,875 BIA 73.525 R
L A 3% 777" EXTERNAL TODTH LOCK WEHEFNW‘TWL—)__) =
v & 5 3 3345 10X 478751 TNATIO -
e B AR 435 15, X 4.7825 DA "0" RING- "NATIONAL RO, 832730 OR I
TR P AN A NN RN L e S A SIS NPT
7 ) V_f
). I ) (4]
1l 5 3
’/
\® NOTES:
'/ / " S \@ 1. CYLINDER SHOWN IS TYPICAL FOR A 8-UNIT KAPLAN PLANT
—_ 4 : WITH 3-20" X 50" INTAKE GATES PER UNIT. NOMINAL SYSTEM.
8 2 2 |_‘_ fk 8) (26 1o M HYDRALLIC PRESSURE-2000 P.S.. MAX. PRESSURE-3000 P.S..
2. CYLINDER ROD COUPLED TO INTAXE GATE STUB ROD WITH
J: SPECIAL COUPLING NUT.
/ 3. CYLINDER PISTON LATCH 1S OPERATED WITH EXTENDED
T-WRENCH AND IS USED TO SECURE GATE IN OPEN POSITIOM.
bv' FOR MAINTENANCE AND FOR RAISING GATE - CYLINDER
ASSEMBLY WITH INTAKE GANTRY CRANE,
4 MATERIAL IS SHOWN ON DETAL OR PARTS LIST.
_/ | m @@ 5. SEE HYDRAULIC SYSTEM DIAGRAM PAGE A-22.
LOW PRESSURE LINE: N TYP
HIGH PRESSURE LINE
PARTIAL SECTION
SCAE: 710 Al.LL DIMENSIONS ARE 1IN
MILLIMETERS UNLESS NOTED
OTHERWISE
L ANODE TO CORE WIRE-
WITH . 16 -
SELF-TAPING SCREW TYPICAL
FOR ASSEMBLY DETAL
SEE SECTION A-A
305 TYP
HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR
DEIONE D
e Figure B-5. Intake gate hoist
e cylinder assembly
SECTION A-A VIEW A-A
SCALE: 1:5 SCALE: =5

SCALES SHOWN ARE BASED ON MM 'F* RIF

AR
OMIOINAL. THS DRAWING MAY HAVE BEEN AREDUCID.
i B R Lol g o, SUBMITTEDs BCALL A ®HOWN l-uvno.

GLENN R. MELOY,P.E.

MICROSTATION VER 4.0




CORPS OF ENGINEERS 4 VALUE ENGINEERING WILL INCREASE YOUR PROFITS 1 U. S. ARMY
FLOW
[>] . P E] a 4 - 7
< 4 4 7
R T 7
: - . = ’ ) :
4 i A
4
534 KN
HYDRAULIC
/_PRESS
- ,, _— ) L ]
4 & SMALL PARTS ERECTION ERATOR SKELETON
STORAGE 17.8
ot KEY PLAN
< 1200 x 2 400 WORKBENCH POWERHOUSE BRIDGE CRANE
GRINDER ‘AND BENCH DRILL /_ AUX HOOK COVERAGE
.1 Fa /
c < a a4
1800 x 900 WORK BENCH
WITH TOOL GRINDER
PEDESTAL
DRILL PRESS 4
o2 )
s/
J ! NOTES
4 | p ' 1. ARRANGEMENT SHOWN IS TYPICAL OF A 8-UNIT
f PLANT LOCATED ABOUT 2 HOURS TRAVEL TIME
[ FROM COMMERICAL MACHNE SHOP FACLITES.
—* / 4 < | 2. MANTENANCE SHOP IS LOCATED ON MAIN ERECTION
HOOD ELEVATION. RELATIVE PLANT LOCATION IS INDICATED
? | ! PASSES ABOVE SHOP. GERING PROVIONG
a WELDING TABLE | 1 4 AUXILIARY HOOK COVERAGE TO SHOP DOOR.
PARTS WASHER e \ I
300 e £50 rRpESTAL e e e/ ALL DIMENSIONS ARE IN
PoRTABLE MILLIMETERS UNLESS NOTED
B8 OTHERWISE
MAINTENANCE & ELECTRICAL SHOP 4 S
§ 3 000 X 1000
WORK BENCH
Va 50 PPE THREADER ! e
4
< /— 150 X 130
_ a
al
PPE AND BAR RACK
4 <
4 < 4a 4 a a . - —
HYDROELECTRIC DESIGN CENTER
A NORTH PACIFIC DIV., PORTLAND, OR
j— Figure B-6. Maintenance
PLAN e shop arrangement
sCAK A8 wown | mexr mo.
4 3 T | _
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AR CODLER VENT HEADER
GENERATOR AR COOLER
SUPPLY RING HEADER
DISCHARGE RING HEADER

TYPICAL MAIN UNIT SHOWING GENERATOR
GUIDE AND THRUST BEARING COOLING WATER

STRANER DRAN ?SRNNER FLUSH
Ul

DRAFT TUBE

TYPICAL MAIN UNIT SHOWING TURBINE GLAND AND
TURBINE BEARING COOLING WATER

ANTI-SIPHON
AR RELEASE
~ EL. 25 300 M
EL. 24 700 MAX.
== FLOOD T.W.
THRUST BEARING 8o - no
X ) | —sEE NOTE 8
= i {
<%?/ s0 TURBINE GLAND 80
WATER SUPPLY
R THRUST BEARING
25|
|
s 300 = NORMALS TURBINE BEARING g 300
|
i -
250 pgn
Lz
AR COOLER
VENT TO DRAIN
INTAKE IN
SPIRAL CASE
M~
1
' B s
32 25
250 250
65 25 |25 85|
Fa 65 A 85
2 —LDQJ
. ~
( 33 D<HN '
{ 1 CAP TEES FOR FUTURE
FILTER. SEE NOTE 7.
. POTABLE GLAND WATER 65 4
¢ - SUPPCY HEADER K
300
. P<HN I 300 (
p R)
¢ 300
FL.2 501
—= MIN.T.W. -OP3}
300 300
T——M—’é ) | STRANER FLUSH
20 PUMP —Dade
AR BLOWOUT
= —t 300 —
= = =
TO DRAFT TUBE EL.-16 460

MICROSTATION VER 4.0

SYMBOLS

GATE VALVE

GLOBE YALVE

CHECK VALVE

ANGLE VALVE

BUTTERFLY VALVE

AR HOSE CONNECTION

BALL VALVE W/ UNIVERSAL

MOTORIZED BALL VYALVE

VENTURI TUBE

PULP STOCK VALVE

Tl E %o 2K [%] |

ORIFICE FLANGE

FLOW METER

COOLING COL

REDUCER

SELF-CLEANING STRANER

DIFFERENTIAL PRESSURE SWITCH

PRESUURE GAGE

INTAKE GRATING

3-WAY, 2-PORT, 90*

PLUG VALVE

SLEEVE TYPE COUPLING

FLTER

CENTRIFUGAL PUMP

aoSI=EE MIE

THERMOMETER WELL

!

HOSE ADAPTER W/ CAP & CHAN

1. SYSTEM SHOWN IS TYPICAL OF AN B-UNIT KAPLAN PLANT WITH
GRAVITY SUPPLY FROM SPIRAL CASE TO GENERATOR AND
TURBINE COOLERS.

2. RAW WATER HEADER SUPPLIES COCLING WATER FOR HEAT AND
VENT, RAW WATER SYSTEMS AND STANDBY WATER TO UNIT
WHEN STAINER OR INTAKE IS OUT OF SERWVICE.

3. PROVIDE A WARM WATER HEADER CONNECTING TO AT LEAST
3 UNITS WITH MODULATED AIR COOLER FLOWS WHEN HEAT AND
VENT SYSTEM REQUIRES A WARM WATER SOURCE.

4. UNSHADED VALVES - NORMALLY OPEN, SHADED VALVES
NORMALLY CLOSED.

5. FOR RAW WATER SYSTEM SEE PAGE A-3

8. FOR COOLING WATER SYSTEM IN SMALL HIGH HEAD PLANT

SEE PAGE A-2

7. POTABLE WATER SYSTEM HAS CURRENT FULL RELIABILITY

FOR GLAND WATER

8. HIGH POINT OF VENTED DISCHARGE LOCP SHOULD BE ABOVE
NORMAL MAX. TALWATER AND ABQOVE DISCHARGE
RING HEADER.

ALL DIMENSIONS ARE

IN

MILLIMETERS UNLESS NOTED

OTHERWISE

HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR

Figure B-7. Main unit cooling
water system (Continued)

SUBMITTED:

GLENN R. MELOY, P. E.
P I TR TR

SCALE AN SHOWN

Imrno.

1




CORPS OF ENGINEERS 4 VALUE ENGINEERING WILL INCREASE YOUR PROFITS U. S. ARMY
SYMBOLS
GATE VALVE
|_\ CLOBE VALVE

-

P
b
P
GEN UPPER GUIDE 5 GEN UPPER GUIDE ] | CHECK VALVE, SWING
AND THRUST BRG. AND THRUST BRG.
L] | CHECK VALVE, LIFT
'[N—I 1'9'61 49'6—| ‘ 50 ﬁ' EL. 479 755 & BUTTERFLY VALVE
{ DisCHARCE To Doo | BAL VALVE W/ HOSE ADNPTER W/ CAP AND CHAN
i ; % @ | SWOLE BASKET STRANER
= ——r—— = =
x i & &5 ‘ + SIGHT FUNNEL
g g :
3 & >+ | water tnTaxe, craTED
or —_
< UNIT 2 & 5 ¥ UNIT 1 % ® s ) | centRrucAL PUMe
i ORIFICE FLANGE
-% ﬁ‘ 3 '% _ Lﬁ‘ ¥ EA | FLow METER
L ——
} } B3 | steeve Tree coveumne
GENERATOR LOWER 5 "T GENERATOR LOWER
GUIDE BEARING - GUDE BEARING I A | avee vave
= (——M— [
- s0 Eg
; :
'
b 125 50 !'; <
} | } MAX, TALWATER .
- — —'E|2"l><1—‘-* —EL.17 500 NOTES:
4 1 SYSTEM SHOWN IS TYPICAL OF A 2-UNIT (FRANCIS) PLANT
WITH PUMPED SUPPLY FROM TALWATER PROVIDING ALL
50 —SEE NOTE 7 PLANT WATER REQUIREMENTS.
T 7 132 . §5° 2. FOR POTABLE WATER SYSTEM SEE PAGE A-5.
) » 3. FOR RAW WATER SYSTEM SEE PAGE A-4.
25 TURBINE CLAND SUPPLY HEADER 32 FROM POTABLE 4. FOR CODLING WATER SYSTEM IN LARGE LOW HEAD PLANT
— ) WATER SYSTEW SEE PAGE A-1.
h N } 5. HEAT & VENT SYSTEM IN THIS PLANT UTILIZES RAW WATER
FOR COOLNG COILS.
| 7 | 7/l 6. UNSHADED VALVES-NORMALLY OPEN, SHADED VALVES -
NORMALLY CLOSED.
] 7. TEES FOR INTALLATION OF FUTURE FKTER W REQUIRED.
TO RAW WATER
SYSTEM SEE NOTE 3 £ NOTE 7
T 50
L,’ g ITURBINE chmcl ) 50 | DN TURBINE |BEARING —— ALL DIMENSIONS ARE IN
128 s los MILLIMETERS UNLESS NOTED
GLAND OTHERWISE
aHy HoH
1o
RAW
WATER
BOOSTER
SEE
NOTE 3
TO HAY TO POTABLE
WATER WATER
SYSTEM SYSTEM
SEE NOTE 5 SEE NOTE 2
o -
e —
e | pr—t—
HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR
RAW WATER PUMP ROOM emonee!
ElL. 469540 il .
TALWATER e Figure B-7. (Concluded)
INTAKE PREP ARED"
@ EL. 469 540
SCALES A SHOWN ARE BASED ON AN ‘Y™ SIZE
ORGINAL. ROLUTG MAY HAVE BEEN ceD. SUBMITTED: BCALE A% mowN | meET NO.
. MELOY, P E.
MICROSTATION VER 4.0 e e P
4 3 1 2 | 1
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CORPS OF ENGINEERS 4 VALUE ENGINEERING WILL 1 U. S. ARMY
VENT EL.481 280 DISCHARGE SUMP
EL. 481490 100 W / AR TIGHT COVER SYMBOLS
1 100 6 D GATE VALVE
Ix GLOBE VALVE
U | cHECK VALVE, SwinG
80 —
L] | cHECK VALVE, UFT
INVERT EL. 480 580
D<o | GATE VALVE W/ HOSE CONNECTION
80 —— Y
— SIGHT FUNNEL
o w0 VENT\
- 65 DT | SOLENOD CONTROLLED VALVE
TO SEWAGE
85 50 DISPCSAL SYSTEM [5G | THERMOSTATIC CONTROLLED VALVE
50 100 m THERMOMETER
WATER CLOSET WATER CLOSET €3 | ceanour
SHOWER HEAD
U 1
MOP
w0 80 l BASIN ] L ] ] 50 / VENT @- PRESSURE GAGE
80 32 32
L,/_ b-\J 100 A | pressure ReLer vave
80 P 0o WASTE LINE Al | PRESSURE & TEMP. RELEF VALVE
¥ 4 PRESSURE SAFETY VALVE
80
100 BPYS271| eack PRESSURE VALVE
. D‘a SPRING LOADED VALVE, FOOT CONTROLED
80 /—EL.A'IZ 470 % BUTTERFLY VALVE
= [BEF] | BACK FLOW PREVENTER
WATER HEATER HIGH LEVEL ALARM
c 271 | PRESSURE REDUCING VALVE W/ STRANER
TEMPATURE BLEANDER
SANITARY SYSTEM (Ba| ruc vave, s-war 3-poRT, HOSE CONN,
SEWAGE LT STATION ‘{p TEMPERATURE RELIEF VALVE
[EWE] | ELECTRIC WATER COOLER
SHOWER
@ PRESSURE SWITCH
ELEC.
25 WSEEER URINAL B SIGHT GLASS
c
25 151
KITGHEN SINK LITERS | & [LIC] | uQuD LEVEL CONTROL
20 WATER 2, | Y-TYPE STRANER
LAVATORY CLOSET
—g g MoP 5 & | cock, wReNCH-HEAD, 2-way
N_/]
0 |
-~ 25 25 32 25 NOTES:
15 e P t. SYSTEMS SHOWN ARE TYPICAL OF A SMALL PLANT USING
TALWATER AS A SOURCE FOR POTABLE WATER AND
20 15 15 DISCHARGING UNTREATED POWERHOUSE SEWAGE TO A
\ PROJECT TREATMENT PLANT.
HOT WATER 2. THIS SYSTEM SUPPLIES POTABLE WATER TO OTHER
8 5 - PROJECT FACILITIES.
POTABLE WAT
/ 40 3. WATER COOLERS AND BATERY ROOM FIXTURES DRAIN TO
TALWATER OR DRAINAGE SYSTEM.
4. FOR GLAND WATER SYSTEM SEE PAGE A-1AND A-2.
80 -
7O PRESSURE SWITCH )
0 0 M—@W ALL DIMENSIONS ARE IN
FROM SERVICE AR SYSTEM
SAFETY MILLIMETERS UNLESS NOTED
SET ® 760 KPA PUMPS
SOLUTION CROCK X X = OTHERWISE
_— w0 EL.81 5B4 . WATER METER
DETENTION TANK ‘Dﬂ<§
15 15 —
—~— —
50 5200 PRESSURE FILTER e mom
EYE —
WASH L LITERS ] =
136 L
25 LITERS c 80 PF u — g J PF Py -
H :( v )::———SJ v —
HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR
BATTERY ROOM 0 HYPOCHLORINATER
A
SINK DRAN —-— - 5 .
FOOT OPERATED seT AT MULTIPORT VALVE Figure B-8. Potable water
so Y -_— ao%g 80 >%§ and sanitary systems
32 a0 FILTER BACKWASH
5 32 <15 7O SERVICE BUILDING AND & RINSE TO TALWATER
’ j 100  RECEATIONAL FACILITIES
TO TURBIN GLAND HYDROPHEUMATIC TANK SEE NOTE 4 - SCALES AS SHOWN ARE BASED ON AN 'Y~ SIZE o
WATER SUPPLY ORIGINAL. THIS W MAY HAVE BEEN ncmﬁt._n. SUBMITTED: BCALE A5 SHOWN l-m ~NO.
SEE NoTe 4 i POTABLE WATER SYSTEM ek ki o o veLor e
MICROSTATION VER 4.0 - it -
-+ 3 T 2 i 1
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SYMBOLS
25 20 [pad] GATE VALVE
40 TAILWATER DECKWASH
ERECTION BAY (>4 GLOBE VALVE
- e BAYS 1,3,5,7
-é)- 3-WAY 3-PORT PLUG VALVE
. DECK EL 27 430 20 20
Pl A ¥y | eutrerrLy vave
iEReoae
Podc | BALL VALVE W/ UNIVERSA. AR HOSE CONNECTION
15
— @ é’X 3X [% MOTOR OPERATED BALL VALVE
40 DRAN DX | SOLEMIOD CONTROLLED VALVE
éx ‘L —%I__”—
20 {521 | THERMOSTAT CONTROLLED VALVE
20
25
40 20 -@— PLUG VALVE 3-WAY 2-PORT 180°
H><1 —
N CHECK VALVE
GOVERNER AIR COMPRESSORS
(SERVICE BAY) 20 | |20 > | e
" & | ser-ceamc strRaner
INTAKE DECKWASHER HEADER E£L. 21850 GALLERY 85 Y Y
¥ 4 2y Y-TYPE STRAINER
ROTARY VALVE OPERATING HANDLE 40 TALWATER SERVICE AIR COMPRESSORS & | Ar courressor
40 ’{ (SERVICE BAY)
<t —o 1 f o ey INET BEH- | mack pressure vaLve
EXCEPT S.8.
i I:ECK EL.16 760 — + SIGHT FUNNEL
25 20 Q PRESUURE GAGE
P
—<4o ft —Ga_—-———‘ l 15 K15 - | FLEXBLE CONNECTOR
20
‘5’ ORAN ¥ 5 XS | A —O | HOSE ADAPTER W/ CAP & CHAN
15 DRAN
“© | | l Y_ | THermomeTER wELL
65 10 DRANAGE m THERMOMETER
PUMPS PRE-LUBE
40 TYP. TO UNWATERING % INTAKE GRATING
G0 eL. 13 10 40 40 TYPICAL
I% PULP STOCK VALVE
EL.13 10
1 T X, WATER SUPPLY © as &) | SNCLE BASKET STRANER
< 00D | ELECTRIC THERMOSTAT
Fn e n @ ROTOR VALVE 3-WAY 2 PORT 80
TURBINE PIT EL. 8 534 - °
§§$°"°" TYPICAL . 40 P SERVICE
5 rr ) r 40 BAY DIFFERENTIAL PRESSURE SWITCH
EL. 1525 GALLERY
D<o 1525 POTABLE GLAND s0
WATER HEADER EL.1525
“© SEE NOTE 4
TRANSFORMER SPRAY HEADER NOTES
IN FL.1525 GALLERY TALLRACE DECKWASH HEADER EL. 1525 GALLERY 40 TYP. SYSTEM SHOWN S TYPICAL OF AN B-UNIT KAPLAN PLANT WITH
[ o]
< r MY <1<t INTAKE STRUCTURE AND GATES PART OF THE POWERHOUSE.
7
o so 2. FOR RAW WATER HEADER SEE PAGE A-1
| X Pt 3. ALTERNATE INTAKE FOR DECK WASH AND TRANSFORMER
- SPRAY PUMPS WOULD BE RAW WATER HEADER.
~ = <o 4. POTABLE WATER IS SUPPLED FROM LARGE GRAVITY TANK.
1~ _@ (NON-POWERHOUSE)
le—STRANER
DECKWASH DRAFT TUBE ACCESS GALLERY
FLUSH LINE TRANSFORMER 0 4 5. DECK WASH HOSES PROVIDE BACK-UP FIRE PROTECTION.
PUMP WATER SPRAY BAY 1TYPICAL ALL BAYS H><3—o TRANSFORMER SPRAY PUMP PROVIDES BACK-UP FOR DECK
50 PUMP WASH PUMP.
6. UNSHADED VALVES - NORMALLY OPEN, SHADED VALVES
.10 380 +0 .0 Do NORMALLY CLOSED.
50
- = - S — | ._.|><}_Q
AL.LLL. DIMENSIONS ARE IN
EL. 6 100 - 40
| s LocATeD BETWEEN  ELS ] I i MILLIMETERS UNI.ESS NOTED
l BULKHEAD SLOT: | CATE OTHERWISE
20 REPAR
| AR BLOWOUT | PIT
e -
| 280 20 | [4 £
| | s 4 - —
RAW WATER HEADER/ [ oaTE [ S
‘ | SEE NOTE 2
. as0 HYDROELECTRIC DESIGN CENTER
| | NORTH PACIFIC DIV., PORTLAND, OR
20 [CESIonNED
DRAWN: H
| | Figure B-9. Raw water
(CHECED
DRAIN DRAIN i
| FLusH TO | R system (Continued)
TALWATER
[See NOTE 3 _ |
SCALES AS SHOWN ARE BASED ON M ‘¥ SIZE
mmw&m&mmﬁe& SUBMITTED: BCALE AR BHOWN ]m*rnm
MICROSTATION VER 4.0 W&mmm e 10
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———COO0l ING WATER LOW PRESSURE
ANNUNCIATION SET AT 70 KPA

SEE NOTE 3

SUCTION HEADER SEE NOTE 2

| o |
i —-— | | | 1 |
[ T I 25 40 |
| = 3 = 3
| | | - |
15
* fl * ” SEWAGE PUMP 15 |
| | AREA ’|
— I | I— | S—
15 @-‘
AR WATER WATER
COOLED COOLED COOLED
DECK BASE CABINET w
< 40 40
\>—{>SH/| \q
UNWATERING & DRANAGE - ;
PUMP PRE-LUBE 50 +0
20
GOVERNOR AIR \ I
H1
WATER
TREATMENT 50
s0 ROOM
~———
20 20
TURBINE FLOOR
20 20
20 20
TURBINE TUREINE
PIT PIT
UNIT 2 UNIT 1
p—
a1 20 30 s
50
CLOSES WHEN
FROM GENERATOR COOLING WATER
PUMPS DFER‘% 50 DISCHARGE HEADER SEE NOTE 2
15
20
70 ORAN
DECKWASH PUMP
SEE NOTE 3
DECKWASH PUMP k\ CRONAL, THES DRAWNG MAY LAVE PCTN REDULE
FROM GENERATOR COOLING WATER eaE s

MICROSTATION VER 4.0

40

1
SYMBOLS
D CGATE VALVE
[N | cHEck vALVE, swine
LA | cHeck vave, uFT
Dode | BAL VALYE W/ UNVERSAL AR HOSE CONNECTION
0 THERMOMETER
DX | SOLENOD CONTROLLED VALVE
7L | THERMOSTATIC CONTROLLED VALVE
24 | Y-TYPE STRANER
{@ TEMPERATURE RELIEF VALVE
@‘ BACK PRESSURE VALVE
T THERMOMETER WELL
> 4 GLOBE VALVE
Q OPEN HUB
= MOISTURE SEPARATOR
fm) CONDENSATE TRAP
[—1 | ar1Er cooLEr
@ AR COMPRESSOR
—— | AR LINE
i FLOOR DRAIN W/FUNNEL
A0 | ANGLE VALVE W/ HOSE CONNECTION
NOTES:
1. SYSTEM SHOWN IS TYPICAL OF A 2-UNIT PLANT
2. FOR GENERATOR COOLING WATER SYSTEM SEE PAGE A-2
3. DECKWASH PUMPS PROVIDE HIGHER PRESSURE FOR DECK
WASHING AND BACK-UP FIRE PROTECTION, AND SERVE AS
DACK-UP FOR RAW WATER LOW PRESSURE REQUIREMENTS.
4. UNSHADED VALVES - NORMALLY OPEN, SHADED VALVES
NORMALLY CLOSED.
ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS NOTED
OTHERWISE
- e
T -t —— o

HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR

Figure B-9. (Concluded)

SUBMITTED:
GLENN R. MELOY, P. E,

7

SCALL AS EHOWN lbct‘rno.
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e~ C.O. 1_suws TO CENTER — SCUPPER — — ELA82 405 SYMBOLS
c.0 /_ POWERHOUSE ROOF ) FLOOR DRAN
. Ngt 4 V. —
? _4? 7 —~F 4R | RoOF DRAN
1 \ ]
T - GUTTER DRAN
B FLOOR DRAIN WITH FUNNEL
@ SPRIAL CASE HOUSING DRAN
ROOF DRAINS GUTTER
\‘ EL. 486 450 > | GATE vALVE
O —— | CK VALVE LFT
FLOW FLOW < CHE 3
s L ( EL. 485545 3 Lt & BUTTERFLY VALVE
ol 80 UPSTREAM REAM il
UPST
|| DOWNSTREAM DRAN (TYP) — | UPSTREAM \ |, DOWKNSTREAM beq BALL VALVE
80 VENT t
80 DOWNSTREAM " DOWNSTREAM [ | GATE VALVE W/ HOSE CONNECTION
14— UPSTREAM GUTTER AND \n.
ROOM DRAN (TYP)—— | TALRACE DECK DRAN M BACKWATER VALVE
TRANSFORMER CELL TO TALRACE
'/_ UPSTREAM DRAINAGE HEADER —\ t'"#‘:,g:gs‘gg& Y SIGHT FUNNEL
’ i
g —_— Q @ om __mm ? - EL. 481585 VERITCAL BALL VALVE
i S @ ” > : o SCUPPER
100 ‘ TRANSFORMER OWL ! r
/”“‘D'NG BASIN [~ 100 DISCHARGE TO TALWATER Q| seaep oran connecTion
-1 VENTILATING AR ,_|f6' _Bf_"_‘ ’_fé‘
INTAKE SHAFT \ Lrl GUTTER OUTLET
Q OPEN HUB
|~ HOLDING BASI GENERATOR AR coou:n—/ RESTROOM AREA
a0 RELEASE VALVE ELECTRIC WATER COOLER
L L— CONTROL VALVE FOR RATE OF I l
40 A RELEASE TO OIL TRAP i] ?__Ww EL.477 774 2 | gatterY rRoowm SNk
GENERATOR. HOUSING
7 l — ﬁ PUMP
( Y @& () ﬂ ~ { S SY EL_477 620 @ PRESSURE GAGE
150 TURBINE
BACKFLOW
L r\ EL. 472 590 TURBINE FLOOR r\ﬂ/— VACUUM BREAKER SAFETY PREVERTIR $ MOTORIZED PLUG VALVE
= AR HANDLER SHOWER b MAX TALWATER —e— | DIRECTION FLOW
TURBI HYPOCHLORINATOR
TURBINE DRANACE TRcwATeR & FLOOR™ EYEWASH DRAIN DISCHARGE EL. 475 000
S FLOOR RUMP = FILTER BACKWASH c.o CLEANOUT
]ﬁ rj l l M EL. 474 270
] I | ?
80
\ c.0. éo.,_/ 00 I l -1 1
MECH. EQUIP. ROOM T NOTES:
BATTERY ROOM WATER TREATMENT ROOM
A}— ﬁ— | - SPIRAL CASE EXTENSION 1. SYSTEM SHOWN IS TYPICAL OF A 2-UNIT (FRANCIS PLANT)
DRAINAGE HEAD G WITH TRANSFORMER OIL HOLDING BASIN, OIL TRAP
LNWATERING FACILITY AND COMBINED UNWATERING-DRANAGE SUMP.
et BRAIN BONKECTIONS B0 TO TALWATER
@ /\ EL. 470 915 10 TAL EL. 475 490 2. OL IS PUMPED FROM OIL TRAP WITH PORTABLE PUMP.
~— ] ] — ~ 1~ 1 i 3. SUMP DRAN SUCTION LINE NORMALLY CLOSED DURING
1> 80
A X A‘-— EL. 470 611 UNWATERING.
2 4. UNSHADED VALVES-NORMALLY OPEN, SHADED VALVES-
TO oL TRAP = NORMALLY CLOSED,
o ] 100 BLOCKOUTS ~—{>——tfe= OIL TRAP OUTLETS TO TALWATER ALLY CLOSED.
QB 470 385 —N 20 J 5 % WBLOW"UT >t 480 087 5. FOR UNWATERING SYSTEM IN TYPICAL B UNIT KAPLAN
¢EL. 470 :umT . 48 PLANT SEE PAGE A-10.
; EH]N ) X
100 ] 1 }
1 1 A e
| EL. 468 173
! g @ { ALL DIMENSIONS ARE IN
INLET TO MILLIMETERS UNLESS NOTED
oIl TRAP — [ P —— 7d -y =
1 | Ky OTHERWISE
SEALED HATCH
DRAFT TUBE - UNIT NO. 2 DRAFT|TUBE - UNIT NO. 1
PENSTOCK BRANCH BUTTERFLY
| puMp VALVE (ELECTRO-HYDRAULIC-
"1 coLimns EL. 464 820 SYSTEM-OPERATED)
/ “/
b B
- -
125 pENSTo@,{:BRMCH SPIRAL \;c /}ss EXTENSION
. -
L sUCTION
125 MANIFOLD 20 20 a8 — —
v e prsesmn P
J = 4 e HYDROELECTRIC DESIGN CENTER
U
DRANAGE 128 e[_A  unwatering DT N BYPASS UINE NORTH PACIFIC DIV., PORTLAND, OR
T FOR EQUALIZING
5 Figure B-10. Unwatering -
VIEW A-A drainage system (Continued)
TYPICAL BOTH PENSTOCKS
UNWATERING AND DRAINAGE SUBMITTED: Tonk 49 meoww | st o
NO SCALE GLENN R. MELOY,P.E.
Ow WD
LW
PN I = I 2 1
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DOWN
UPSTREAM 0. STREAM 0. POWERHOUSE ROOF SYMBOLS
UPSTREAM 100 R DOWNSTREAM ? 100 ——
EL 39 04 125 © | AREA OR FLOOR DRAN
VISITOR = CUTTER OR CURB DRAN
PROMENADE
4l 4.4 44! 4 LV 4! 444 A4l 4 @ |rooF oRAN
EL 34 520 44 _f o 50 C L1 ]_‘Lid\ 7
80 o0 0loo coolo e B. | CONSTRUCTION JOINT DRAN
I A S
& | orP TRENCH DRAN
UPSTREAM 100 DOWNSTREAM " ’
TYP. OF 8 TYP.OF § UPSTREAM ° INTAKE DEC RAL DRAIN
EL 27 430 50 S0 00
80 Lo Le- 70 WNTAKE GATE sLOT 80 00 1O ICE T | sus FLoOR DRAN
e EaTE SLo T o TRASH Stuce 3 FLDOR DRAN W/FUNNEL
G0 SO £z 3@ E‘L’czg aoq i soﬂ €.0°% GAL (o] SPIRAL CASE DRAN
100 B0 0. SERVICE GALLERY
EL 21850 SLUIGE GATE r [o] |FiSHWAY DIFFUSION CHAMBER DRAN
OPERATING STEM
TRANSFORMER
CELL DRAN 00 c.0 [S] |[FrsHwaY SuPPLY CONDUT DRAN
BAY 12,6 & 17 80 SUMP VENT <¢.0.
7O 0.T.8.H. SLOT T0 D.T. BH.SLOT ge co. D=d |otose vave
UPSTREAM c.o. c.o. c.o. <
TYP.OF & GATE VALVE
DOWNSTRI oA T.ROECK BALL VALVE W/ UNIVERSAL
L TYP.OF @ 9 8o | B0 BOCR o | o ol ooe |TMLRACE DECK 3w [AR HOSE CONNECTION
EL 18 785 3 L] —
80 50‘: d 7o orarr L] x EYE WASH x x FJ |cHECK vaLvE
080 sso 0 . _sior] wo| ® 150 SUMP VENT x D TRASH stuce %
[ [-)
EL 15 545 )] . 350 - ¢ = o (l’_. °o o o BUTTERFLY VALVE
450 &
] =g WATER LEVEL OIL-WATER SEPARATOR T M o0 o o Dk KNIFE EDGE GATE VALVE
2 450 LOWER BEARING BRACKET BAY 16 oBAY
DRAN 3 PULACES - SRP° =<l oo 4s 450 250 q 250 x G- [ vave
TO TAILRACE T0 TNLRACE/ EL |zaoo—/ / . . . ef FLOAT CHECK VALVE
wo TO TAILRACE < TURS. -GEN.
5 8 @ FLOOR, ELECT. K VALVE STAND
) 100 HATCH 450 || EQUIP. GALLERY &
20 0% s0), 100 r—-i o ORAN 80 109 / 600600 o™ VISITOR GALLERY =~} | NR DRERATED FLOOR STAND
EL B 535 L Y B e T1T U ] NORMAL MAX. T,
] LR 100 %0 TAL WATER Y SIGHT FUNNEL
A "o
125 150 { i 125 151 go q o STORAGE ROOMS Y INLET
300>—
300 TRENCH
‘ TUR. VAC. BR. > - || COMPRESSOR ROOM - j fO | |MECHAMCA ———= | DISCHARGE
.q
Y/ES A HEAD COVER PUMPS 80 ?I;zl’"f ?¥¥ CALLERY 20 | cLean out
EL 1525 Al 1
PIT LINER DRAN / g = [ Fsrmoen LI Bm —— 1 [ fvewr
00
RING DRAIN 4 LT_J ACROSS CAL. )———y oiL ROQ i] SEALED HATCH
PLACES S0 FLOOR (TYP.) co s 8g co ° 80, L]
PIT LINER DRAIN - S ] 3 QC.0. : = SLUIGE GATE
I ] 5 oo ] 80 0o | e | STURE GATR
Y N Y -3 050 AT {=| oeer wELL PUMP MOTOR
AFTERCOOLER DRAIN wo | [1s0 EL 15 545 \\ B 4] -3 050 T8
BAY 5 ONLY 50 3 e o 00 100 | B 60 | oeer weLL PUMP & CAsING
(FROM C.B. AR GAGE CONNECTION 150 BAY 4 N I o
COMPRESSORS) FISH S 1od —y TOP OF CHILLING SUMP
] SumP UPSTREAM ‘?
® CONDUIT VENT DRAINAGE & —
BAY 18 S GROUTING = PIPE CAP
(FISH S. L
CONDLIT DRAIN DA | vHREE-WAY VALVE
ROUTNG 2o3Dd— M 200 EL -10 080 4 / aon B8 ? SCUPPER DRAN
GALLERY 20 - R
EL VARES EL.-10 385
][ GATE REPAR PIT DRAINS NOTES:
UNWATERING SUMP OVERFLOW 1. SYSTEMS SHOWN ARE TYPICAL OF AN
T ,
e = o e o s oo Hekese G ey BT S T PO
T MANDOOR DRAIN o (NOT SHOWNY AT OPPOSITE ENDS, FISH
EL -1 280 ) COLLECTION SYSTEM. OIL-WATER
)_l__5°__hipj SEPERATOR AND ICE-TRASH SLUICE-WAY.
2.FOR UNWATERING-DRANAGE SYSTEM IN
TRENCH 500 100 TYPICAL 2 UNIT FRANCIS PLANT
100 ALL DIMENSIONS ARE IN 3 szizs :ii ':Ivzs NORMALLY OPEN
. H - .
- MILLIMETERS UNLESS NOTED SHADED VALVES NORMALLY CLOSED.
6 DRANAGE TUNNEL EL.-15 24D OTHERWISE
| I — —
500 FROM —} EL 16 460 (2) 500 DRANAGE SUMP OVERFLOW — —
ERECTION BAY
— —
300 250 — e e e
HYDROELECTRIC DESIGN CENTER
DRAFT TUBE NORTH PACIFIC DiV., PORTLAND, OR
% % DESIONE Ot
OMAWN
50 = Figure B-10. (Concluded)
450 DRAINAGE SUNP PREP AREDY
/ EL.-23 165
i UNWATERING TUNNEL EL.-25 300 ] gy ———————
_— l UNWATERING SUMP
FL.-28 345
/ SUBMITTED: BCAE A BHOWN I WEET ND.
MAIN UNIT BAY SERVICE BAY GLENN R. MELOY, P. E.
Y ST s




CORPS OF ENGINEERS + VALUE ENGINEERING WILL INCREASE YOUR PROFITS 1 U. S. ARMY
s GOVERNOR THRUST BEARING
BRESSURE <t | cLose vaLve
10, Jurame BLs0E Do | care vave
AR
b —&- NEEDLE VALVE
|~ HIGH PRESSURE LUBE OL
Lo | BaL vave
/ |_—UPPER GUIDE BEARING —
~d /—BEARING OVERFLOW + | creck vave
o i 0 | HOSE ADAPTER
GATE LOCK
TUBING t§' ANGLE VALVE
® PRESSURE GAGE
65
o<} D— © | FLTer
80 a0 GOV. CAB.
N <€ | CYLLINDER (SIGHT) GLASS
O— O] HOSE W/ FEMALE SWILVEL
LT BRMR T (
65 ] OiL LEVEL INDICATOR
40 o—DG—7—D<— —
80 BT | sarTy vave
Tl I
65 G LOW LEVEL ALARM
BRAKE AR -
< |_7 @ | ELECTRIC THERMOSTAT
-—
A D M_]><| JACK LEAK LINE %
VENT & DRAN ] ANGLE RELIEF VALVE
L § AR & VACUUM FLOAT VALVE
SUPPLY HEADER / o _l ~ 65 SUPPLY —— MATCH A
) 5 g @, BACKPRESSURE VALVE
50 -« 50 RETURN —= MATCH @
SUPPLY LOWER GUIDE BEARING & ] L+ | uauo Lever eace
RETURN HEADER J
2] LJ CONTAINER
TURBINE SHAFT NEW Ol
| I / OIL DRIP CATCHERS es @- 3-WAY, 2-PORT PLUG VALVE
——
JACKING HOSES 11 UNION
AND PUMP ¥ PUMP PRIMER
~~— GATE SERVO MOTORS — WASTE OIL
SERVICE BAY
— TURBINE BEARING EL.IS 785 FIXED DISPLACEMENT PUMP
(TALRACE DECK) L
80
E : é I 50
e‘ FIXED DISPLACEMENT PUMP
W/FLOAT VALVE
_{%_ 3-WAY VALVE
1LITER/S RETURN PUMP
PUMP SUCTION RESERVOIR —
W/ FLOAT SWITCHES / NOTES:
TYPICAL UNIT ggpg-;%‘gi
MATCH A ~—— _— % SYSTEM SHOWN IS TYPICAL OF AN 8-UNIT (KAPLAN)
65 PLANT WITH SEPARATE ONL STORAGE AND PURIFIER
ROOMS, OIL DELIVERY BY TANK TRUCK AND A
MATCH B —— = POWERHOUSE OIL-WATER SEPARATOR FACILITY FOR
—_— SPILLAGE.
50
-— 80
— 2. WASTE OIL PUMP HANDLES GOVERNOR-LUBE OIL
AND TRANSFORMERFOIL.
80 40 3. USE GRAVITY RETURN FROM UNIT TO STORAGE
a — ROOM WHEN TURBINE CONFIGURATION PERMITS.
40
40 - 40 4. UNSHADED YALVES - NORNALLY OPEN, SHADED VALVES
* 40 65 NORMALLY CLOSED.
40 ﬁ/lf,
l 50 5. FOR TRANSFORMEER OIL SYSTEM SEE PAGE A-7.
@ < ALL CONNECTIONS 40
40 ham 5 s r s0 g MILLIMETERS UNLESS NOTED
NEW & DIRTY CLEAN OfL A d—| 2
WASTE OIL PUMP
oL SAMPLING SEE NOTE 3 f 40 OTHERWISE
COCKS ’ MD/ CENTRIFUGE TYPE
GOVERNOR & LUBRICATING
t— GOV. b LUBE r & —oD<H oL PURFIER
23656 LITERS 23656 LITERS CLEAN DIL D<o o -
e BT PUMP
126 L/S @ D<ta e —
¥ & 7 U V L —
WASTE. p 2 " < ? [— ATy [ — ATACVED
P TRANSF ORMER P
Ol SUCTION 40 L A ) HYDROELECTRIC DESIGN CENTER
SEE PAGE A-7 20 NORTH PACIFIC DIV., PORTLAND, OR
. 65 s OIL_PURIFICATION ROOM | =
SERVICE BAY EL. - 815 i
&5 ——————| Figure B-11. Governor -
80 55 N —= &5 R T lubricating oil system
<t < \
SUCTION HOSE . Ol STORAGE ROOM EL. -1830
SUMP SUCTION
<p<i—a s “a 4, B
a0 OR SUMP DE 44 /
F T -
WASTE GOV. & LUBE sor PacE A3 A SUBMITTED: RcAE A3 sown | memT wo.
OiL_ SUCTION
SERVICE BAY GLENN R. MELOY, P. E.
A TR — Y
4 | = T 2 1
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c
w
>
A
<
X

AN

MAIN UNI
TRANSFORMER

T

40
65

—H4g-0

40
I—-BQ—O 85

A AN

MAIN UNIT
TRANSFORMER

63

—b<g-0

]—%—Oss

HIGH VACUUM
PURIFIER WASTE OlL
SERVICE BAY
NEW DIL
40
40 OoO—P<—>
A0 s 0w O—Dag>
w &0

1 BAY B TALRACE DECK EL 18 785 BAY 2 50 @ @
| - 40 1

] l TO DL WATER et —| = |~ 50

e 50 SEPARATOR
40 | 40
| so0
40
—

SYMBOLS

GATE VALVE

HOSE ADAPTER W/ CAP & CHAN

ANGLE VALVE

FLOOR DRAN

@mn | (X

ANGLE RELEF VALVE

BACK PRESSURE VALVE

PRESSURE GAGE

ELECTRIC THERMOSTAT

LIQUID LEVEL GAGE

VENT

GLOBE VALVE

CHECK VALVE

FIXED DISPLACEMENT PUMP

FIXED DISPLACEMENT PUMP
WITH FLDAT CONTROL

PUMP PRIMER

3-WAY VALVE

2@«4@@1 XD

NOTES:

1 SYSTEM SHOWN IS TYPICAL OF AN B-UNIT (CAPLAN)
PLANT WITH SEPARATE OIL STORAGE AND PURIFIER
ROOMS, OIL DELIVERY BY TANK TRUCK AND A
PDWERHOUSE OH -WATER SEPARATQR FACLLITY FOR
SPILLAGE.

2 WASTE OIL PUMP HANDLES GOYERNOR-LUBE OIL AND
TRANSFORMER OIL.

3. UNSHADED VALVES-NORMALLY OPEN, SHADED VALVES-
NORMALLY CLOSED.

ss — 4. GOVERNOR LUBE OIL SYSTEM LOCATED ON PAGE A-6.
50
ALL DIMENSIONS ARE IN
. s s w0 MILLIMETERS UNLESS NOTED
OTHERWISE
65 g;)
65
HOSE ALL
—= A CONNECTIONS 40
- 7 o
! - i/ [ %) - CENTRIFUGE TYPE
TRANSFORMER TRANSFORMER 2 mea ;mﬁggﬁmﬁ ol
OIL STORAGE DL STORAGE o @ —O-DG—
TANK 2 TANK *1 N atay < >G-0O— /“
23656 LITERS X 236568 LITERS X
i= i= 1L tL Ly O o T jaw
- - . . . N . . . .$
TRANSFORMER — == - --
al. PUNP . ]
189 L/S OIL PURIFICATION ROGM 80
SERVICE BAY
WASTE OIL Y 65 e
POSITIVE —_
DISPLACEMENT PUMP
1.28 L/S
jo
25 65
65 5 SUCTION HOSE
65 - 65 J
I ow ey
]
— L———D—«D-Q— P ~——
w ls — e
FORMER | OlL STORAGE ROOM FLOOR EL-1B30 —— e v oo
ShSoeTioN B N N HYDROELECTRIC DESICN CENTER
NORTH PACIFIC DIV., PORTLAND, OR
.
L FOOT VALVE - . :
' /K' Figure B-12. Transformer oll
'J ‘ |_—— SCREEN DRAN system
|
SERVICE BAY
/ OfL ROOM DRAINAGE SUMP
SUBMITTED: BCALE A3 SHOWN TME1 ~O,
GLENN R. MELOY, P.E.
OO ML
k] 1 2 1
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MAX.
SYSTEM PRESS PIPE FITTINGS VALVES SEE NOTES 15 & 17 .
R NOTES:
. . ] 85 KPA CAST IRON FLANGES WITH RASED FACE
GENERATOR COOLING (10) 865 |LESS THAN BO: SEAMLESS COPPER TUBING TYPE K LESS THAN 80: LESS THAN BO: (80 AND [ ARGER IN STEEL LINES: 8
SERVICE RAW WATER SOLDER JOINT. ASTM BBBM FOR COPPER TUBNG, WROUGHT COPPER, SOLDER JOINT ANS! | BROMZE, SOLDER JOINT IN COPPER LINES, THREADED IN BRASS. | GATE VALVES IRON-BODY, OS&Y, FLANGED, MSS SP-70 FLANGES OR WAFER TYPE VALVES SHOULD BE AVOIDED.
SPIRAL CASE DRAN STD. B-16.22 OR CAST BRASS SOLDER-JOINT ANSISTD.
SPIRAL CASE FILL 80 AND LARGER! SEAMLESS BLACK STEEL, ASTM AS3. B-16.18 GATE, GLOBE, ANGLE, AND CHECK. MSS SP-80. P A S O R O S TANDARD
DRAFT TUBE DRAN * .
TERING AND DRANAGE PUMP SCHEDULE OR THICKNESS: SEE NOTE 7 s BALL VALVES: MSS SP-72 GROUP A COPPER ELBOWS AND ALL GROUP E ELBOWS SHOULD BE
DISCHARGE |"SiZES THRU 250 SCH. 40 ASHE B1.20.7 GLOBE AND ANGLE VALVES: RON BODY BRONZE MOUNTED, OSkY BRe R R O e ¢
TURBINE GLANDS SIZES 300 AND LARGER 10 THICK WALL. WITH RENEWABLE DISC AND SEAT RING, B65 KPA STEAM
WATER SPRAY FIRE PROTECTION RATING. MSS SF-8S. USE GALVANIZED STEEL PIPE BETWEEN COMPRESSOR AND AFTERCOOLER
(UPSTREAM OF DELUGE VALVE) (SAME AS GROUP ) FOR 85 AND LESS LOW PRFSSURE AIR.
TURBINE AR SUPPLY BO AND LARGER: BUTTERFLY YALYES: SEE NOTE 1k 20. MSS 5P-67.
BUTT WELDING, STEEL, BLACK, ANSISTD. B-16-9 THCKNESS 5. WELDED GALVANIZED PIPE SHOULD NORMALLY BE GALVANIZED
SAME AS PIPE. SEE NOTE 12 IFT_CHECK: NOR-SLAM TYPE, CAST IRON BODY, FLANGED AFTER FABRICATION.
FOR 865 KPA SERVICE, FACED AND DRILLED IN ACCORDANCE
FLANGES: 040 KPA FORGED STEEL, WELDING, WITH ASA REQUIREMENTS. STAINLESS STEEL TRIM WITH 6. FULL PORT BALL VALVES ARE NORMALLY AVALABLE THROUCH
FLAT FACED WHEN ADUACENT TO CAST RON VALVES STANLESS STEEL HELICAL SPRING. DISC SHALL BE SIZE 50 WHEN REQUIRED.
. 10. MSS SP-44 -
AND FITTINGS. SEE NOTE sP g“mpfg ;{ELTQ"EC’R?[‘IC%CS‘"G' AL WEARING 7. EMBEDDED LINES OPEN TO TALWATER OR FOREBAY WITHOUT
CAST IRON: - EXTERNAL EPRO\‘I&?,IO:% FOR READY_SHUT-OFF SHOULD BE EXTRA
CAST_IRON: \ _ Y STEEL WALL) FROM THE FIRST VALVi
FLANGED ASTM A126 BALL VALVES: MSS SP-72 FLANGED, FULL BORE. TG A PONT BACK IN THE CONCRETE APPROX. 1525. OTHER
EMBEDDED LINES SHOULD MEET THE SAME REQUIREMENTS FROM
THE FIRST EXPOSED JOINT BACK INTO THE CONCRETE AT LEAST
1% 25
B |POTABLE WATER 885 |LESS THAN BD: SAME AS GROUP A SAME AS GROUP A EXCEPT BO AND LARGER PIPE IS SAME AS GROUP A
CALVANIZED. SEE NOTE 5 8. ONCE THROUGH AR CONDITIONING WATER SHOULD BE GROUP A
80 AND LARGER: GALV. STEEL, WELDED JOINT
ASTM A-53 TYPE E SCH. 40 SEE NOTE § 9. FOR COPPER OL LINCS ADD SLPARATE GROUP WITH REQUIRED
JONTS WHEN TEMPERATURE DR PRESSURE EXCEED SOFT SOLDER
I ] JOINT RATING.
= C | WATER SPRAY FIRE PROTECTION [1040 |[GALVANIZED STEEL ASTM A-53 TYPE E LESS THAN 85: SAME AS GROUP A
o (DOWNSTREAN OF DELUGE VALVD SCH. 40 GALVANIZED MALLEABLE-IRON, THREADED, ANS! B16.3 AND 10, FOR G ATIPING B0 (D LARGER USENSEE‘&;‘ i!"?'ﬁDN'NG
LESS THAN B0 THREADED \SS SP-83, B18.39 UANGES OR PIPE AND WELDING NECK FLANG ITTINGS.
2 BO AND LARGER WELDED, SEE NOTE § 80 AND LARGER: 1. USE DIELECTRIC FITTINGS BETWEEN FERROUS PIPE OR EQUIPMENT
¢ "SAME AS GROUP A EXCEPT GALVANIZED, SEE NOTE 5 AND COPPER AR AND WATER LINES.
z 12. IF SPECIFIED WALL THICKNESS IS UNAVAILABLE USE THE NEXT
o D | AR CONDITIONNG CRCULATING 125 |STEEL ASTM A-53 TYPE E LESS THAN_85: SAME AS GROUP A HEAVIER AVALABLE. (80 AND LARGER BUT WELD FITTINGS)
& WATER SEE NOTE 8 LESS THAN 65 GALV. THREADED “SAME AS GROUP C.LESS THAN 80. 13. IN DRAN LINES USE COMBINATION "Y" AND 1/B BENDS WHEREVER
£ 85 AND LARGER, BLACK, WELDED. 85 AND LARGER POSSIBLE FOR BRANCHES FROM HORIZONTAL RUNS.
SAME A5 CROUP A B0 AND LARGER 14. HOSE THREADS SHOULD HAVE MANUFACTURERS TAG SHOWING THREAD
SPECIFICATION.
¢ | BULDING AND ROOF DRANS EXPOSED! EXPOSED: NONE 5. VALVE AND FITTING SHOULD NORMALLY BE SAME AS LINE SIZE.
SANITARY DRAINS "SEAMLESS STEEL, ASTM AS3 SCREWED CAST IRON DRANAGE, GALVANIZED ASTM AB88 16. REFER TO NFPA FOR REQUIREMENTS OF COZ
AND VENTS PIPE AND FITTINGS.
WATER DISCHARGES RIED AND EMBEDDED: 5 AND EMBEDD!
EMBEDDED. WUBLESS CAST IRON, GISPI 301, BURIE] MBEDDED: 17. USE RISING STEM VALVES UNLESS OTHERWISE INDICATED WITH
’ SAME AS PIPE PACKING AND SEAT MATERIALS SUITABLE FOR SERVICE.
SEE NOTES 3 AND 13
§ 18. PIEZOMETER TUBING EMBEDDED MORE THAN 150 MAY BE TYPE K
F | TURBINE VACUUM BREAKER AND BLACK STEEL, WELDED JONT, ASTM A53 & THICK WALL, SAME AS GROUP A BO AND LARGER. NONE ANNEALED WITH BENT TURNS.
SUMP VENTS SEE NOTE 7 9. PIPING LOCATION TERMINOLOGY
4 . BURIED: IN SOIL
¢ |BATTERY ROOM DRANS EXPOSED: PVC U.S. DEPT. OF COMMERCE STD. CS 207, |SAME AS TYPE AND MANUFACTURER AS PIPE NONE EMBEDDE D: IN_CONCRETE
SCH. BO OR ACID-RESISTNG "DURRON" OR “CORROSRON" EXPOSED: ACCESSIBLE
OR EQUAL.
20. BUTTERFLY VALVES SHOULD CONFORM TO THE APPLICABLE
EMBEDDED: "DURIRON" OR “CORROSIRON" OR EQAUL. REQUIREMENTS OF SECTIONS 5 THRU 4 OF AWWA STANDARD
o C504 UODIFIED AS APPROPRIATE FOR THE PARTICULAR
H | PRESSURE SEWAGE 700 | EXPOSED: EXPOSED: GATE: JRON-BODY. OS&Y, FLANGED, MSS SP 70-80 BALL_VALVES: MSS SP-72 APPLICATION. SEATS SHOULD NORMALLY BE BURA-N OR EQUAL.
BLACK STEEL, WELDED JOINT, SCH. 80, ASTM A-53. SAME AS GROUP A BE LOCATED IN THE VALVE BODY. AND FIELD REPLACEABLE.
 SWING GHECK: IRON-BODY BRASS MOUNTED WITH RENEWABLE BODY
| BURIED OR EWMBEDDED: BURIED AND EMBLDDED: SEAT RING. B65 KPA STEAM RATING. MSS SP 71-80
DUCTIE IRON, ASTW A377. AWWA CH0/A21.10 AND CITI/A21.1
I | PEZOMETER 865 |SAME AS GROUP A LESS THAN BO SEE NOTE 18 SAME AS GROUP A LESS THAN 80, ANGLE VALVE: NSS SP-BO, BRONZE, THREADED.
X |GOVERNER & LUB OIL. CIRCUIT| 104D | SEAMLESS COPPER TUBING TYPE X, ASTM BAS. SAME AS GROUP A, LESS THAN BO.
SR eT oA TRAQSFDRMER o SEE NOTE 8 OIL_HOSE THREADS: ASME 3120.7, SEE NOTE 14 OBE, ANGLE, AND_SWING €| MSS SP-B0. ALL DIMENSIONS ARE IN
TRANSF ORMER Ol : 1207, oL NG CHECK: -80.
= TRANSFFR SYSTEMS. . MILLIMETERS UNLESS NOTED
M | SERVICE AR BE5 | SAME AS GROUP B. SEE NOTE 4 SAME AS GROUP B. SAME AS GROLP A
BRAKE AR UNVERSAL HOSE COUPLING: BRONZE, NFP(A) T3.20.1
DRAFT TUBE DEPRESSION AR
BUBBLER AR LINES
0 | GOVERNER AR 4140 | GALVANIZED STEEL, THREADED. ASTM A-106 SCH. 80 LESS_THAN B5: GALVANIZED MALLEABLE-IRON, THREADED GLOBE VALVE: BRONZE, 6300 KPA NSS SP-BO GHECK VALVE: BRONZE, SWING 6900 KPA W.0.G.
NITROGEN 4148 KPA W.0.G. MIN, MSS SP-B0
2 65 AND LARGER: FORGED STEEL 13800 KPA W.0.G.
Z
Ed
P | CO2. SEE NOTE 18
— - | — " o -]
R | GOVERNER AR 7500 |STAINLESS TYPE 304 OR 316 SCH. 40. STANLESS TYPE 304 OR 316 13800 KPA SOCKET WELD |STANLESS BALL VALVE, SOCKET WELD, REINFORCED TEFLON SEAT
MSS SP-110-82 - —
I _-
S |HYPOCHLORITE SOLUTION PVC. US DEPT. OF COMMERCE STD.CS 207, SCH. 80 (NOTE 23 |SAME RATING AND MANUFACTURER AS PIPE. FVC v 233 S on =
HYDROELECTRIC DESIGN CENTER
o NORTH PACIFIC DIV., PORTLAND, OR
Y | FLOATWELLS EXPOSED: EXPOSED: SAME AS GROUP B. NONE
o SAME AS GROUP B oeD . L. .
@ EMBEDDED: -
g EMBEDDED: < cr | TS e Figure B-13. Piping material
“AEGESTOS CEMENT WITH NEOPRENE GASKETS, ASTM C428
schedule
Z | SLEEVES STEEL, BLACK, ASTM A-53 SCH. 40
SUBMITTED: SCALE A8 miawN | meET wo.
GLENN R. MELOY, P. E.
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[3 W
20 EL_1 525 EL 1525 GALLERY
FUTURE AR SUPPLY 55
TG DISTRIBUTOR RING
AR e Roeny 1PER UNIT
P DRYER EL 1525
TO HVAC CONTRO—] GALLERY
SYSTEM (BAY 4) )
s & o8R0 g GOVERNOR AIR SERVICE AR
EL 1525 EL 1528
EL -915 _How—
15 20
. {: ) D DT PURIFIER ROOM
LD-(H: OlL ROOM
20
BAY 5 ONLY
[~ CIRCUIT BREAKER
AR COMPRESSORS
25
DRAINAGE AND UNWATERING
| | 5 PUMPS BLBBLER SYSTEM
_
EL -10 365 DRAFT TUBE GALLERY| 32 CALES A8 SO AR R
N?INM_ THES ORAWING MAY HAVE 8FEN R{mﬁ
MAIN UNIT BAY SOALL BY L3nG Gabac SOAE

ERECTION BAY

SERVICE BAY

MICROSTATION VER 4.0

4 VALUE ENGINEERING WILL INCREASE YOUR PROFITS 1 U. S. ARMY
TRASHRACK LOADING SENSOR 25 NTAKE DECK BAYS 1,3.5 & 7 —
<+ [ cLos
O}
r DOWNSTREAM
o . 40 so N\ m et 0 CONNECTION TO COMPRESSED D=1 | 6ATE vALVE
— 4 AR LINE AT SPILLWAY .
DOWNSTREAM 0-207_KPA GAUGE | | SWING CHECK VALVE
>y 3 50
UPSTREAM 931-103 KPA G e
s (BAY 4 ONLY) b ALVE
X POOL LEVEL s0 DX | sarETY vALVE
SENSOR 25 DRAN
20 25 DL] NEEDLE VALVE )
l l lzo l l l l l l EL 16 765 ‘}m—l 20 [R]] | PRESSURE REDUCING VALVE
15 @ PRESSUI
\CE BUBBLER SYSTEM (TYP.) SSURE GAGE
i @ AR FILTER
15
@ AR COMPRESSOR
25 TALRACE DECK H>e— 25 ] —o | BUBBLER NOZZLE
20
F——— PG EL % 765 EL 16 765 JDa—M——— ) — DT 52 so BCE] | AR CIRCUIT BREAKER
A TERCOOLER & WOISTURE
D= EL 13 108 EL 15 105 ImG—— cov e :ﬂ SEPARATOR
l PRESS THERM R
. TR [I] ERMOME TE
~TO GOV. CAAINET (TYP.) -0-0(7) | ELECTRIC THERMOSTAT
_MC EL 13 105
25 — = | FLOW DIRECTION
7L 8 535 Hoag— 25
G MAINTENANCE SHOP THoed— i " DT o AR RECEIVER
]G Hoe—r i —{e 0, EL 8 535 H & Vv ROOM é INVERTED BUCKET TRAP
EL 8 535 EL 8 535
GALLERY GENERATOR gb‘;‘f‘:ﬁ;”tu{;’g PR GATE REPAR P:& e @ CYLINDER (SIGHT) GLASS
20 HOSE CONNECTIONS
RETURN LINE AND T‘TK T= [son7 cLASS W/sHUT-OFF V.
20 E- |PPEcCw
50
ot + OPEN HUB
UPPER TURBINE BARRE 50
25 EL 2 745 >eJ—— f=| UNION
LOWER TURBINE BARREL 0-10 350
I l PN | KPA GA 20 EEE | FLEXIBLE CONNECTOR
20 / BRAKE AR BUBBLER CONTROL
TO TURBINE _/vE—’ 5q
2 AR VALVES 15 -~ 1 - —Pa P 24 | Y-TYPE STRANER
o-1o
KPA GA. < T UNIVERSAL AR HOSE CONN,
i O 15 _
PN ACTUATOR —0 |HOSE ADAPTER
CABINET
| = TURBNE % 5 X
FLOOR
25 —_—
hs 50 20 R
TO_ADUAGENT NIt F 5 AR NOTES:
SEE NOTE 2 RECEIVER 1. SYSTEMS SHOWN ARE TYPICAL OF AN B UNIT POWERHOUSE
T ELECT. EQUIP. GAL. 25 30— WITH KAPLAN UNITS. INTAKE GATES AND TRASH RACKS.
D) SET AT GATE REPAR PIT AND WITH SPILLWAY AR CAPACITY
j orersES 760 KPA GA. AVAILABLE FOR ICE BUBBLERS AND MAJOR MANTENANCE.
TALRACE DECK. o 2. ONE BRAKE AR SYSTEM FOR EACH PAR OF UNITS.
ODD NUMBERED UNITS 3. SERVICE AIR-NOMINAL 630 KPA COVERNOR AR-NOMINAL
85 g 0 8900 PSI

4. UNSHADED VALVES-NORMALLY OPEN, SHADED VALVES-
NORMALLY CLOSED.

5. MINIMUM PROVISIONS FOR FUTURE AR SUPPLY TO
DISTRIBUTOR RING IS NECESSARY FOR ALL UNITS.

ALL DIMENSIONS ARE 1IN
MILLIMETERS UNLESS NOTED

OTHERWISE
HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR
e Figure B-14. Compressed air
RS system
SUBMITTED: ] BRHEET NO.

SCALE AB SHOWN

GLENN R. MELOY, P. E.
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TO DRAN

RAW WATER HEADER—g

COMPRESSOR

AFTERCOOLER & MOISTURE

COMPRESSOR
TO DRAN

&‘r 150

SEPARATO
3150 LITERS
RECEIVER
7
TO DRAN
PENSTOCK GALLERY

TO DRAIN

— ] DEPRESSION AR HEADER
80 /;o 150 .
80 * —
TO UNIT 1

TO UNT 2

EPRESSION AR HEADER
L/-O 150

FROM GENERATOR COOLING WATER SUPPLY
t < [——
Eﬂj —— BAY 3 ONLY SEE NOTE 2

T

— o

5o
SERVICE NR/

@)5 _—._,J‘%MNN

P

AUXILIARY —/

PENSTOCK

o~ DEPRESSION AR

) T
e SERVICE AR

DRAFT TUBE
-

GALLERY

ALCE!

TO DRAINAGE
TUNNEL

UNIT_ 3

TUBING WEARING RING

E~— UPPER & LOWER WEARING
RING COOLING WATER

COOLING WATER & WICKET

GATE SEAL LEAKAGE DRAN _/

TYPICAL FOR ALL

UNITS

DRAFT TUBE

SCALES AS SHOWN ARE BASED ON AN 'Y~ SIZF
THIS DRAWING MAY HAVE BFEX
DETERMINE SCALF BY USING CRAPHIC

MICROSTATION VER 4.0

SYMBOLS

SERVICE AR

INDUSTRIAL WATER

PIPING FURNISHED BY GOV.

GLOBE VALVE PART.OPEN

GATE VALVE

BUTTERFLY VALVE

SOLENOID VALVE

SAFETY VALVE

BALL VALVE CYL. OPERATED

2-WAY 4-PORT SOLENOID VALVE

FLOAT SWITCH

FLOW SWITCH

THERMOSTAT

CONDENSATE TRAP

THERMOSTAT CONTROLLED

Lo PR | .

CYLINDER OPERATOR

NOTES:

1. SYSTEM SHOWN IS TYPICAL OF A SIX UNIT FRANCIS PLANT
WITH 2-80 MW UNITS AND 4-220 MW UNITS WITH ALL
UNITS EQUIPPED FOR DRAFT TUBE WATER DEPRESSION.
2, INITIAL CONSTRUCTION PROVIDES 2-80 MW AND 1-220 MW.
DEPRESSION AR HEADER TO BE EXTENDED FOR FINAL 3 UNITS.
3. UNSHADED VALVES-NORMALLY OPEN, SHADED VALVES-NORMALLY
CLOSED.

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS NOTED
OTHERWISE

Dacacem o

HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC OIV., PORTLAND, OR

Figure B-15. Draft tube water
depression system

SUBMITTED: SCALE AS BrOWN Jnm ~o.

GLENN R. MELOY, P. E.
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U. S. ARMY

T,

—»

<4

IR RS

OIL PURFIER ROOM
EL. - 915

“—

Ti=11

Oil. STORAGE ROOM

E)o-

EL.- 1830

4—7

SYMBOLS

PRESSURE SWITCH

TRECTION
BAY

BAY 8| BAY 7 [BAY 8 [BAY 5 | BAY 4

BAY 3 [BAY 2| BAY 1

SERVICE
BAY

THERMOSTAT ELECTRIC

COy DISCARGE NDZZLE

STEM NO. 2

SYSTEM
—

FIRE DOOR TRIP

o

e

oo

AR SUPPLY DAMPER TRIP

El:: EL. - 915
EL.- 1830

EL.8 535

CYLINDER
p TORAGE

2
5

SPARE

B

1l=11f1T="%1

PURIFIER RDOM
CONTROL HEAD

STORAGE RDOM
CONTROL HEAD

X of
1 .

o

Ol STORAGE AND PURIFIER ROOMS

-CROSSOVER HEADER YO SYSTEM NO. 2

SYSTEM NO. 3

UNIT 3

UNIT 4 UNIT 2

R CD

\Rourmc VALVE RACK

2

SYSTEM NO. 1ONLY

DPELRE

CO5 CYLINDER

PPPE®_

ROUTING VALVE RACK

‘ Eiifm&@@w'@mm@@mﬁ@E
GENERATOR CO ZSYSTEM NO. 1

{SYSTEM NO. 2 SIMILAR)

I

CROSSOVER HEADER -/

ROUTING VALVE RACK

¥ CICYLINDER BANK

SYSTEM NO. 3

AR EXHUAST DAMPER TRIP

ROUTING VALVE WITH LOCKING DEVICE

HEADER SAFETY RELEASE DEVICE

CO, PRESSURE BLEEDER

KEY PLAN

CO2 SYSTEM LOCATIONS

GENERATOR HOUSING

RING HEADER

GENERATOR AR COOLING

GATE VALVE

FIRE DOOR

DISCHARGE INDICATOR

PIPE CAP

COMWBUSTION PRODUCTS DECTECTOR

BALL CHECK VALVE

819 ] s lel=lg ) bl elal .

BREAK GLASS STATION

NOTES:

1. SYSTEM SHOWN IS TYPICAL OF AN B -UNIT PLANT WITH
PROJECT FACILITY FOR STORAGE OF PAINT AND FLAMNABLE
LIQUIDS OUTSIDE POWERHOUSE

2. COMSUSTION PRODUCTS DETECTORS CONNECTED TO
ANNUNCIATION SYSTEM ONLY

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS NOTED

OTHERWISE
HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR 4‘
e | Figure B-16. Carbon dioxide
SR fire protection system
- (Sheet 1 of 3)
— SN S
SUBMITTED! SCAL 43 BowN | Breer no. |

GLENN R. MELOY, P. E.
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SYMBOLS
CR CYLINDER RELEASE
NOTE 1, PLATE 2 PS PRESSURE SWITCH
. . ETAL "A" ) oA ANN. : oA
N _SEE D __SEE DETAIL "A , - _SEE DETAL "A — I
PS-1B PS-38 Lﬂg 1Y s
| — Z TN, TS CIRCUIT CONTINUITY TEST SWITCH
l o ey oS R
i _- 2 | i-—tjl 3 | ToC | TIME DELAY CLOSE
| x TRIPS <
| 3 &&= 3 A S ANN | ANNUCIATOR CONTACT
© | © | . 5C COMPLETE SHUTDOWN RELAY
| | NoTE 2 [ g TIMING RELAY RESET-TEST SWITCH
| | PHATE 2 | Lo | conTacT
| ) T
| — BLOCKING DIODE
| - ®PS | PRESSURE SWITCH
| A.L_o > DISCHARGE NOZZLE
— .
GENERATOR 1 GENERATOR 2 GENERATOR 3 i) ALARM BELL
GENERATOR PROTECTION CONTROL SYSTEM (TYPICAL) ® RED INDICATING LIGHT
. NOTE 1, PLATE 2_ ag, ANN. ANN ® GREEN INDICATING LIGHT
PS-4B .l, x Ac / N PS’4£\/‘ SEE DETA.IL A PS-5B- -. = Ac / . PS'SA\ ASEE DETAI‘L A" I. x SEE DETAIL "A" > l('gjgllchAATcETSS Slf\EngilskLLEL
N | - | VS MANUAL SWITCH IN EMERGENCY
=== | ' = BREAKGLASS STATION
[T 2
| | - RV ROUTING VALVE RELEASE
| | & TR TIMING RELAY
| | . URX | UNIT RUN AUXILIARY RELAY
P x|
| | @) | UNDER VOLTAGE RELAY
NOTE 2 INOTE 2, B7GX | GENERATOR DIFFERENTIAL
| PLATE PLATE AUXILIARY RELAY
| e LOCATED 1N CO2
. - CONTROL CABINET
—0 10 o
| ~ __(RESET IF_REQD) (RESET IF REQD) Lc (RESET F REQ'D) < SHUNT TRIP
| r’ f"
NOTE 3, PLATE 2 [Ga )
| . e CRRA o SR AA °j:° 2 POLE CIRCUIT BREAKER
SR2D e e o @ ] T %
- R- -
- L [CR A& 'io io iu ic. CRAP CR&B RV [ROUTING VALVE
o BRI : o< (AUTOMATIC OPENING)
OIL STORAGE ROOM - FLAMMABLE STORAGE ROOM -
OIL PURIFICATION ROOM —1 CHECK VALVE
ROOM PROTECTION CONTROL SYSTEM (TYPICAL) [ EEEE/?SEE(TORTPE)RATED
(ALTERNATE 1) ,—{IS LEVER OPERATED
T PLUG VALVE
DETAIL "A" . - e
HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PORTLAND, OR
Figure B-16. (Sheet 2 of 3)
SCALES AS SHOWN ARE ON AN 'Y SZF
ORGNAL, THE, DRAWPO  MAY, HAVE BEEN s{ﬁmﬁn SUBMITTED: BCALE AS SHOWN ln{zr NO.
MICROSTATION VER 4.0 GLENN R. MELOY, P. E.
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CORPS OF ENGINEERS 4 VALUE ENGINEERING WILL INCREASE YOUR PROFITS

1 U. S. ARMY

FLAMMABLE STORAGE
ROOM CONTROLS
(SEE NOTE 4)

OIL PURIFICATION ROOM CONTROLS
SIMILAR TO OIL STORAGE ROOM

GEN. GEN. GEN.
. NoTE 1 - ANN ~ NOZZLE NO. 1 NO. 2 NO. 3
Ps-4sl;l —SEE DETAL "A" " T Tex 3 [._.o \3 gk y iy
| \ .x IT%_I l | PRESSURE
th Fo T SWITCHES IN & 3 =

PS-1B X PS-2B X PS-3B X

I
| €O, HEADER
PS-1A ;— PS-2A R+ PS-3A R
I
I
: Rv-1 X rRv-2 X Rv-3 X

|
et [ I T
TR 9909

BANK
GENERATOR PROTECTION SYSTEM

v

I
|
I
I
I
I
I
I
I
I

—0 O—

v

OlL STORAGE ROOM

ROOM PROTECTION CONTROL SYSTEM (TYPICAL)
(ALTERNATE 23

OlL STORAGE OlL PURIFICATION FLAMMABLE OIL STORAGE OIL PURIFICATION FLAMMABLE
NOZZLE\J%(—)OM ROCM STOQRAGE ROOM ROOM ROOM STORAGE ROOM
PRESS.-OPERATED by i
RELEASE, VENT SUPPLY
PRESS. OPERATED SEE NOTE 4
RELEASE, VENT EXHAUST
PRESS. OPERATED \ﬂ, Al (o Rt - (N
DOOR RELEASE (NO. (NE - (N [NER (N
AS REQD) ———— (N R (NE (N [~
PS-4A R PS-5A & PS-6 R PS-4A K PS-5A R PS-6 X
PS-4B X PS-5B X PS-4B X PS-5B @
RV-4 X Rv-5 X RvV-6 X
CR-6A,6B CR-5A.5B A—CR-SA,SB ?
S35555655888 | 9999
— CO, BANK
CR-4A,4B COZ BANK C02 BANK CR-4A,48

ROOM PROTECTION SYSTEMS-TYPICAL (ALTERNATE 1) (ALTERNATE 2)

CO, PIPING SCHEMATICS

TYPICAL TEST SWITCH
(SPRING RETURN TO NORMAL)

CONTACT | NORMAL | TEST
1 X
2 X
3 X
4 X
NOTES:

1. LOCATED ON MAIN D-C SWITCHBOARD

2. EMERGENCY BREAK-GLASS STATIONS

3.

4.

LOCATED ON UNIT ACTUATOR OR

GENERATCR HOUSING FOR GENERATORS,
AND OUTSIDE DOORS TO OIL STORAGE,
PURIFICATION AND FLAMMABLE STORAGE

ROOMS.

SHUNT TRIPS FOR OIL PURIFIER,

GENERATOR, LUBE OIL AND INSULATING

OIL PUMP BREAKERS.

FLAMMARLE STORAGE ROOM CONTROLS

SIMILAR TO OIL STORAGE AND OIL

PURIFICATION ROOMS, EXCEPT PRESSURE
OPERATED SWITCH NOT REQUIRED FOR

SHUNT TRIPS.

It oaTg DEscETON

HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV., PGRTLAND, OR

DEFIGNED"

FREF ARED!

Iu—m—— Figure B-16. (Sheet 3 of 3)

SUBMITTED:

GLENN R. MELOY, P. E.
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SYMBOLS

SPRAY MNOZZLE

GATE VALVE

DELUGE VALVE

CHECK YALVE

SINGLE STRAINER

PUMP

Y-TYPE STRANER

1
<

/®
2
_&_ BUTTERFLY VALVE
8-
-0~

TRANSFORMER DECK EL. 306 325

NOTES:

1. SYSTEM SHOWN IS TYPICAL OF A 8-UNIT PLANT WITH

150 150 TRANSFORMERS LOCATED ON OUTSIDE DECK. INITIAL
INSTALLATION OF 6 TRANSFORMERS (S SHOWN WITH HEADER

150 150 TO BE EXTENDED LATER FOR 4 ADDITIONAL TRANSFORMERS.

2. SINGLE AND 2 PUMP ARRANGEMENT SHOWN WAS DUE
SPACE CONSIDERATIONS IN GALLERY. ALL 3 PUMPS
START ACTUATION OF ANY DELUGE VALVE.

? ? t 1 3. PUMPING CAPACITY BASED ON SPRAYING ANY 3 ADJOINING
TRANSFORMERS SIMULTANEOUSLY.

ALL DIMENSIONS ARE IN
MILLIMETERS UNLESS NOTED

OTHERWISE
- DELUGE HEADER 200 .- 250
—> <}
PENSTOCK GALLERY 250
EL. 291 390 & 282 150 50 FIRE PUMP (TYP.)
} 0 -~ 150 S 60 L/S . .
150 . —
HYDROELECTRIC DESIGN CENTER
NORTH PACIFIC DIV_, PORTLAND, OR
150 150 150
Figure B-17. Transformer
PUMP SUPPLY HEADER PUMP SUPPLY HEADERS
( SEURGE: TALWATER ¥IA GENERATOR) deluge SyStem
CODLING WATER INTAKES
5 — — -
SUBMITTED: SCALE A3 SHOWN Jnm NO.
CLFNN R MELOY, P.E.
EXUTTYSATY e R one
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€
uTn DRILL AND TAP 20 NPT
P s 4 20 TYPE K COPPER (TYP) casT BRONZ
A ) a 4 ASTM BS1
Pa) | h < a 2 T 7 ADAPTOR - COPPER SOLDER
A
5 5 | h POWERHOUSE WALL e -ﬂ—— -~ TO 20 NPT
q -«
OR KJ\— NET HEAD TAPS // 10 DIA
20 ] 4 DRILL FOR 0.002-0.004
a4 ) CLEARANCE WITH PLUG
4 - 6 DRLLED HOLES
4 FOR FASTENING TO FORMS
CRIND PLUC AND WELD
g O < FLUSH WITH SURFACE
BREAK CORNER
R o ' 1AL
DETAIL "A |
EL.182 480 AT PER LINE A
_\ 5DJ DIA
1 |
e 4 :
L) \,‘ / ’
4 < v A
| (@t@" r . 60
I D S - ¢ ceneraror| Y | I S (Y 472
- ATz72 -
| 45° 4
< AN < i
A P Lo
| / 10 DIA 10 DIA
A
c p” g EL. 195070 FINISHED FLOOR T oLATE 10 PE FLUSH
Ges / < 4
a 20 y. 152& 150 1som 1502& 150}& 150 |20 Tve DETAL "B"
~N ] EL. 194 520
. -~ HFa-g0-4a-0-9d
- \20 Ty K COPPER (TYP) a— (2 o — — /
] / ~=
N WINTER-KENNEDY V 4
| TAPS |
4 ] L~ PIPE TRENCH
N ¢ ] NOTES:
< T N S—J 9 a
2 i A 2, 1. PIEZOMETER PROVISIONS SHOWN ARE TYPICAL OF
— [ rezoveren moe - — \/ K T S e Rl
' PEZOMETER PLATE 'Qf 20 TyP 2.LINES SLOPE UP FROM TAP 1PER 50 MINIMUM.
a 3. LUNES SHOULD BE PLUGGED AND IDENTIFIED AS
8 < | > SEC‘”ON B - B TO SOURCE BEFCORE EMBEDMENT.
PIEZOMETER PLATE SEE| /] 4.FOR PIEZOMETER PROVISIONS IN FRANCIS UNITS
| DETAL "B". CENTER SEE PAGE A-13.
PLATE ON C OF 4/ 4 a
< DISTRIBUTOR-EL. 182 57
4 4 a M | M < 4 4
4 | - ALL DIMENSIONS ARE IN
a7 < | 4 s 4 4 NI MILLIMETERS UNLESS NOTED
A4 g4 [4 2 § EL. 184 860 OTHERWISE
[
— A
i I o Ja}
1580 e 15 850 ‘L [ %
- - T NN TTEEEEES N DETAL "
a 4 | <
4 4 < STAY RING - -
< g A A4 4 < [ Barx [—— e
< A 5 945
4 4 . a 4, { HYDROELECTRIC DESIGN CENTER
N | BETAL “A" _ NORTH PACIFIC DIV., PORTLAND, OR
| € DISTRIBUTOR EL. 182 575 |\yzo FIgU re B-18. Turbine
" peizometer provisions
PLAN EL. 195070 Continued
SECTION A-A ( )
SUBMITTED: BTALE AR SHOWN Imf NO.
CLENN R. MELOY, P. E.
L_ X%
< s T 2 | 1




CORPS3S OF ENGINEERS 4 VALUE ENGINEERING WILL INCREASE YOUR PROFITS 1 U. S. ARMY
§ FL. 474675 CONNECTION
/_ OF TUBING FROM GEESON TAPS
———— - e ON MAN PENSTOCK UPSTREAM
FROM BIFURCATION
305 — | 830 1830 le— 305
x 7 P = v - T, EA . -
. <] .e ol .‘ . . P oad Fm ) - 150 150
. ! S 7 prd a € 3 ¢ EL 474175} UNIT 1
4
l € 2 § EL 474175
. . “ CONNECTED DURING
: é/ 7R R
A
Q/ A - A‘:I ' 4‘—
I e SEE SETAL "C"
VALVES RECESSED e @ b - o € EL. 473355 TYPICAL
PER SECTION B-B 7]
L T I —— |1 I\ i
4 L a4 [ B G SPIRAL CASE
. \ EL. 472155
a P O o
L
L—C-1 4
‘-”"’ - .
— % e :
26" Tepi
\ hd .
- s _ <‘ 4,
. L . a b a” ) - * b 2 s ‘
O O ‘ hd 4 - h
2 4 44

7 5 3 1 2 4 [ 8
4

-

‘—I
8

1

4

A b

[y

20 GLOBE, NPT
TYPICAL

SECTION F-F

i

150 [230]230 | 230| 230 230] 230} 230 I_lgo
. NOTES:
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Figure B-20. Pressure losses of oil in copper tubing (Sheet 1 of 6)
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